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Obesity and its associated non-communicable diseases (NCD’s) are considered a public health 
crisis. Despite the numerous public health advocacy and policies, opportunities avail in addressing 
the devastating impact of NCDs through personalised and technology driven avenues. The 
proliferation of mobile devices and access to a plethora of nutrition-related applications (apps), 
herald new frontiers in the campaign to manage and eradicate the impact of NCDs. This study 
accesses the effectiveness of nutrition-related apps in mitigating the risks associated with NCDs 
and facilitating healthier lifestyle amongst millennials in Johannesburg. The research adopted 
quantitative methods, utilising 150 self-administered survey questionnaires acquired from 
millennials in Johannesburg. The research observed a significant level of effectiveness of nutrition-
related apps in achieving health and fitness goals. The result also indicates the effectiveness of 
nutrition-related apps in ensuring consistency in healthy eating habits, enabling users to adopt 
healthier eating habits than they otherwise could without the use of such apps. The findings 
revealed information quality as the primary motivation for the adoption nutrition-related apps by 
millennials.  The findings contextualises a global phenomenon regarding the increasing use of 
nutrition-related apps as a novel medium for healthier lifestyles, and are relevant for policy making 
and the advancement of the local ecosystem of app developers and users. Furthermore, 
manufacturers of health and fitness devices and developers of nutrition-related apps will gain 
insight to undertake the necessary modifications in making their apps relevant and user-friendly to 
South African millennials. The research offers a number of recommendations such as the 
development of localized nutrition–related apps that incorporate adequate knowledge on local diet 
and nutrition.  
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The upsurge in chronic illnesses such as diabetes, cardiovascular diseases and other nutrition-
related illnesses explicate the rising trend in the adoption of personalized and technology driven 
health interventions (Franco, Fallaize, Lovegrove & Hwang, 2016:85). The proliferation of mobile 
devices in recent times has spurred an increase in software applications for improving nutrition 
and facilitating healthier lifestyles (Franco et al., 2016:3).  
 
The term Apps is a widely adopted abbreviation for software applications that enable programs to 
run on smartphones and other digital devices (Elbert, Dijkstra & Oenema, 2016:147). The 
explosion of mobile apps correlates to smartphone usage, which has grown at an unprecedented 
rate in the past few decades. Consequently, nutrition-related apps have become increasingly 
prevalent among different demographics of the population (Zhao, Freeman & Li, 2016:287). The 
proliferation of nutrition-related apps is hinged, perhaps, on their perceived effectiveness in 
improving dietary knowledge, facilitating physical activity and healthier lifestyles (DiFilippo, 
Huang, Andrade, Wen-Hao & Chapman-Novakofski, 2015:244).  
 
Dieticians and medical practitioners have found nutrition-related apps useful in monitoring the 
dietary intake and the welfare of convalescents in addition to the relative effectiveness of dietary 
prescription (Karduck & Chapman-Novakofski, 2018:63). Furthermore, nutrition-related apps are 
deemed potent in facilitating lifestyle change across diverse population groups and setting, 
allowing their users to track their progress towards specific health-related goals (Schoeppe, Alley, 
Lippevelde, Bray, Williams, Duncan & Vandelanotte, 2016:127). In technologically advanced 
economies, the intersection of nutrition-related apps and mobile technology provides a reliable 
source of data for health agencies and governments for policy purposes (Negash, Musa, Vogel & 
Sahay, 2018:191). Other important factors underlying the popularity of nutrition-related apps are 
their multi-functionality that enable users to monitor their nutrition intake and physical activity. 
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The use of mobile apps is inexorable as smartphones become integral to everyday life. This 
ubiquitous trend has the potential to create a health-conscious and relatively active society in the 
future (Jones, Maddox, Benavides-Espinoza, & Finnicum, 2017:64). However, the use of mobile 
technology is most prevalent amongst millennials, making this demography the most susceptive 
to its transformational power (Bucuta, 2015:36). Contrary to the widespread presumption of 
millennials as a generation of carefree people, this demography constitutes the most health 
conscious in comparison to other generations before it (Nermoe, 2018). Besides the routine 
exercise regimes, technology plays a significant role by providing unfettered access to wellness 
information and tips on healthier lifestyles (Nermoe, 2018). Consequently, several nutrition-
related apps, with some complemented by wearable devices, have been developed to meet the 
needs of millennials. Some popular apps and devices that allow users to manage their nutrition 
habits include calorie counter, diet tracker, my-plate calorie tracker, fooducate, dietcoach, 
myfitnesspal, fitbit and my-net diary calorie counter (Franco et al., 2016). Additionally, a host of 
generic nutrition-related apps are available for download for free or a minimal subscription fee on 
Google Playstore and Apple Store.  
 
This research explored the potential of nutrition-related apps for promoting good nutrition and 
healthier lifestyles amongst South African millennials. It examined the effectiveness of nutrition-
related apps in influencing healthy diet and behavioural change, thereby contributing to the 
scholarship on the potential of technology in combating nutrition-related non-communicable 
diseases.  
   
1.2 RESEARCH PROBLEM 
 
Over-nutrition, a component of malnutrition is the primary causes of obesity and its associated 
chronic non-communicable diseases (NCDs) including cancers, respiratory diseases, 
cardiovascular diseases and diabetes (Popkin, Adair & Ng, 2012:4). The WHO predicts that deaths 
from NCDs will rise to 52 million people by 2030, with 80% of the total mortality occurring in 
low and middle-income economies (Ndinda, Tidings, Ndhlovu, Juma, Asiki & Kyobutungi, 
2018:92). This devastating phenomenon is underpinned primarily by obesity, a condition that is 
described as Africa's imminent silent epidemic (Birrell, 2014). The risk factors of obesity and its 
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attendant NCDs include the shift to urban lifestyles, which is characterised by the consumption of 
unhealthy foods, alcohol and tobacco abuse (Birrell, 2014).  
 
South Africa ranks third on the list of countries that have high levels of obesity, with nearly two-
thirds of its population deemed obese (Birrell, 2014). Consequently, NCDs account for two in 
every five deaths, exerting immense pressure on public health infrastructure and posing a 
significant socio-cultural and financial burden to South Africa's economy (Ndinda et al., 2018:92). 
However, the proliferation of digital mobile devices and the development of nutrition-related apps 
present a potential solution to this menace, by offering individuals and stakeholders in the health 
sector an opportunity to enact lifestyle changes. Nutrition-related apps and health monitoring 
digital devices have become invaluable tools for facilitating good nutritional habits and healthier 
lifestyles (Schoeppe et al., 2016:2).  
 
1.2.1 Statement of the Problem 
 
The rise in NCDs associated with poor diet and nutrition amongst South Africa's urban population 
is a major health crisis (Ratsela, 2018). The socio-economic impact of nutrition-related NCDs on 
the South African economy is profound and require urgent redress. Firstly, the chronic nature of 
NCDs demand long-term medical care that overstretch the capacity of the health system (Saunders, 
Lewis & Thornhill, 2016). Non-communicable diseases also account for a disproportionate 
percentage of deaths, further threatening vulnerable communities and deepening prevailing 
inequalities in longevity and quality of life amongst South Africans (Saunders et al., 2016). In the 
context of contemporary urbanised lifestyles, NCD risk factors are rife amongst the country's 
rapidly urbanising economy, which adversely impacts on productivity amongst the youthful and 
most productive segment of the population (Onagbiye, Tshwaro, Barry & Marie, 2020). Advocacy 
and healthcare policies alone have proven inadequate, underscoring the urgency to adopt 
personalised and technology-driven interventions to upend the menace.  
 
Technological advancements in the 21st century have spurred innovative solutions to many social 
problems. The proliferation of hand-held and wearable devices coupled with applications for 
managing nutrition and active lifestyles, presents a viable approach to addressing the menace of 
nutrition-related NCDs (Ipjian & Johnston, 2017). Nutrition-related apps are purposed to monitor 
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and manage the nutrition-based lifestyle of users to mitigate malnutrition and promote healthier 
lifestyles (Griffiths, Harnack & Pereira, 2018). Nutrition-related apps may also promote active 
lifestyle, thereby upending or reversing the debilitating effects of NCDs (Hebden et al., 2012). 
However, despite the upsurge in the adoption of nutrition-related apps by the relatively young and 
digitally savvy segment of South Africans, there is limited insight on the potential of nutrition-
related apps in facilitating lifestyle changes. This study contributes to the urgent need for 
scholarship regarding the use of nutrition-related apps and their effectiveness in facilitating healthy 
lifestyles. It provides valuable insights into how mobile technology can facilitate healthy lifestyles 
and contribute effectively to the campaign against nutrition-related NCDs.  
 
1.3 RATIONALE FOR THE RESEARCH 
 
The rationale of this research is to analyse the use of nutritional-related apps and its potential to 
facilitate good nutrition habits and healthy lifestyles amongst millennials in Johannesburg. In line 
with the marked enthusiasm regarding the novel approach of delivering personalised health 
interventions through smartphone apps, this research offers further insight on the potential of 
nutrition-related apps amongst South African millennials, while analysing the factors that 
influence this phenomenon. This research will be beneficial to both users and non-users of 
nutrition-related apps by unearthing some critical success factors associated with the adoption of 
nutrition-related apps. It will also contribute to the literature on the emerging field of nutritional 
apps in improving lifestyles and overall public health in emerging economies.  
 
1.4 AIM OF THE RESEARCH 
  
The overarching aim of the study is to examine the potential of nutrition-related apps as a low cost 
and technology driven intervention in facilitating good nutrition habits and healthy lifestyles 
amongst millennials in Johannesburg. This aim is broken down into three sub-objectives to be 





1.4.1 Main Objectives 
 





• To explore health-related behaviour changes associated with the use of nutrition-related 
apps. 
• To identify the motivation behind the use of nutrition-related apps. 
• To examine the user-experience associated with nutrition-related apps.  
 
1.5 RESEARCH QUESTIONS 
 
1.5.1 Main research question 
Are nutrition-related apps effective in improving nutrition habits amongst South African 
millennials?  
 
1.5.2 Sub research questions 
• Can health-related behavioural changes be associated with the use of nutrition-related 
apps?  
• What are the motives for adopting the use of nutrition-related apps?  
• What are the experiences of using smartphone apps to support a healthy lifestyle?                        
 
1.6 THE RESEARCH DESIGN 
 
This research adopted quantitative methods, utilising surveys and other statistical procedures for 
collecting, analysing and interpretating the acquired data (Saunders et al., 2016). The research 
acquired user information on how nutrition-related apps influence their eating habits and lifestyle. 
In a study that analyse trends and behavioural changes, a descriptive survey design is appropriate 
for exploring and presenting outcomes succinctly. Quantitative methods also proved ideal for 
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analysing and presenting outcomes of a study on relationships between established variables 
(Sekaran and Bougie, 2016). 
 
1.7 OUTLINE OF CHAPTERS 
 
Chapter 1  
 
Chapter one is an introduction and overview of the research. It briefly explored the nature and 
causes of NCDs and the emergence of nutrition apps to combat the dreadful menace. It also 
established the research problem, the rationale of the study and concluded with a brief overview 




Chapter two explored the research topic in greater depth by reviewing the relevant literature to 
establish a sound empirical foundation for the research. This chapter contextualised the 
phenomenon of NCDs and its underlying risk factors to the South African economy. It also 
explored the adoption of nutrition apps and wearable devices amongst millennials in South Africa 
in facilitating healthier lifestyles and upending the devastating menace of NCDs.  
 
Chapter 3  
 
Chapter 4 discussed the research methodology by establishing the various parameters of the 
research and justification for the researcher's choice of data collection tools and procedures. It also 
stated the research problem and the objectives to guide the analysis and conclusions of the research.  
 
Chapter 4  
 
Chapter four analysed the data collected from the research field and its findings. Processes within 
this chapter comprised the analysis of coded data, which were presented as descriptive statistics 




Chapter 5  
 
The concluding chapter synthesised results from the data analysis and perspectives from the 
literature to understand factors that influence the use of nutrition apps amongst millennials. It also 





This chapter provided an overview of the research and introduced the core concepts of NCDs and 
nutrition-related apps. It established a gap in the literature on the need to evaluate results and 
outcomes of behavioural altering interventions such as nutrition apps in the campaign against 
NCDs. It also stated the research question and scope of enquiry by providing the main and sub-
objectives of the research. The next chapter examines the literature on the phenomenon of and 






























2.1   INTRODUCTION 
 
Universal food security and nutrition-related NCDs account for a significant percentage of 
mortality globally (WHO, 2017a). Low and middle-income economies, especially in Africa, are 
the most vulnerable with nutrition-related diseases accounting for two out of every five deaths 
(Ndinda et al., 2018; Mwakideu, 2019). The WHO has predicted that the threat of NCDs such as 
cancer, cardiovascular conditions and diabetes will soon overtake HIV and tuberculosis as critical 
causes of death in Africa (Birrell, 2014). The danger of a silent epidemic is imminent, requiring 
urgent solution.  
 
The 21st century has seen an explosion in digital mobile devices, with the quest for innovative 
solutions to societal problems birthing a host of mobile health apps and wearable devices (Drimie 
& Pereira, 2016). The proliferation of digital mobile devices and apps for managing nutrition and 
active lifestyles presents a viable approach to addressing the menace of nutrition-related NCDs 
(Ipjian & Johnston, 2017). This chapter explores the phenomenon of malnutrition and its attendant 
NCDs in conjunction with the use of nutrition-related apps to improve healthy eating habits among 
South African millennials. 
 
2.2   MALNUTRITION, A PUBLIC HEALTH CONCERN IN SOUTH AFRICA 
 
Good nutrition is a crucial determinant of health and well-being and a contributor to human capital 
development. The 2nd United Nations Development Programme (UNDP) sustainable 
development goal, which aims to end all forms of hunger and malnutrition by 2030 (WHO, 2017), 
underscores the importance of good nutrition. Consequently, the prime focus of public health 
programs in Sub-Saharan Africa has been the eradication of malnutrition and infectious diseases 
(WHO, 2017). South Africa has observed a rise in obesity, and its concomitant NCDs such as type 
2 diabetes; a precarious heart condition that is common in wealthy first-world economies (Birrell, 
2014; WHO, 2017).  
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Malnutrition is the prevalence of deficiencies, excesses, or imbalances in a person's intake of 
energy or nutrients (WHO, 2020). Malnutrition is an overarching term for three broad groups of 
conditions, which includes undernutrition, micronutrient-related nutrition and obesity (WHO, 
2020). Undernutrition refers to the insufficient intake of food nutrients. While overnutrition, on 
the other hand, refers to an excessive intake of food nutrients (van Tonder, Gardner, Cressey, 
Tydeman & Gerber, 2019:2). Obesity is classified together with nutrition-related NCDs such as 
heart diseases, stroke, diabetes and some cancers (WHO, 2020). A collaborative study conducted 
by the Chronic Diseases Initiative in Africa (CDIA), the Medical Research Council (MRC), the 
Heart and Stroke Foundation South Africa (HSF) and Pharma Dynamics, revealed alarming 
misconceptions about unhealthy eating habits amongst South Africans (Ndinda et al., 2018). The 
prevention of nutrition-related NCDs and fatalities requires an understanding of the primary NCD 
risk factors, which include unhealthy diets, excessive alcohol and tobacco intake and physical 
inactivity (Ndinda et al., 2018).  
 
Chronic NCDs have immense socio-economic ramifications for South Africa's economy (Kruger,  
Puoane, Senekal, & van der Merwe,  2005). An unhealthy population is less productive and may 
constitute a burden on the economy. Consequently, South Africa lost an estimated USD1.88 billion 
between 2006 and 2015 to the campaign against diabetes, stroke and coronary heart diseases alone 
(Hofman, 2014). Obesity accounts for 4.5million deaths annually and also costs the South African 
economy an estimated R701 billion annually (Vallie, 2017). The statistics on morbidity and 
mortality also reveal a grim reality, with an average of 215 daily deaths associated with 
cardiovascular illnesses in South Africa. Deaths from cardiovascular illnesses are projected to 
increase by a staggering 40% by 2030 amongst South Africans aged between 35 – 64 (Keates, 
Mocumbi, Ntsekhe, Sliwa & Stewart, 2017:2-6).  
 
The impact of NCDs on South Africa's economy is precarious, affecting women and children and 
other vulnerable populations in urban centres and rural townships. The South African demographic 
and health survey of 2016 revealed that 13.3% of children under five years were overweight, while 
68% of women and 31% of men were also obese. A further 20% and 3% of women and men 
respectively were severely obese beyond the acceptable threshold (Maimela, Alberts, Modjadji, 
Choma, Dikotope, Ntuli & Van Geertruyden, 2016). The 2012 South African Health and Nutrition 
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Examination Survey (SANHANES) revealed that 14.2% of children aged 6-14 years are 
overweight or obese. Unhealthy diets remain the leading risk factor for NCDs with children being 
the most vulnerable (de Ridder, Floor, Evers, Marieke & Marleen, 2017:908). People living with 
HIV and AIDs are equally at risk to NCDs such as cancer, heart disease, mental disorder and 
diabetes amongst others (Ndinda et al., 2018). 
 
2.3 MILLENNIALS AND MOBILE HEALTH APPS 
 
A generation refers to a category of people born in the same era or categorised by a significant 
historical event in a specific time frame (Bucuta, 2015). Eastman and Liu (2012) identify 
generational cohorts as a group of individuals who share the same experiences and a set of shared 
traits. The Millennial population is a generational cohort born between 1982 and 2002 (Bucuta, 
2015), and constitute some 1.8 billion people worldwide (Deloitte, 2020). Millennials are 
significantly homogenous than preceding generations due to globalisation and the pervasiveness 
of communication technology (Bucuta, 2015). According to a population report by Statistics South 
Africa, there are approximately 14.5 million millennials in South Africa, constituting 
approximately 26.5 % of the population (Statista, 2018). millennials in South Africa are split 
almost equally with 49% Male and 51% Female.  
 
Amongst a host of other characteristics that define this generation, millennials, were born in the 
technological era and are perceived to have the highest affinity for technology (Bucuta, 2015). 
Technology is essential to the millennial lifestyle (Rosenbloom, 2017), with a plethora of 
technologies traversing modes of transportation (Uber, Taxify), social communication (Facebook, 
Twitter, Whatsapp and Snap chat), travel accommodation (Airbnb) and choice of food to eat (Uber 
Eats). Consequently, millennials account for the highest adoption of digital and mobile technology 
(Bucuta, 2015:38).  
 
Millennials are growing increasingly concerned about their health and physical wellbeing. This 
has spurred an increase in activities associated with active lifestyle amongst millennials across the 
globe. According to Barkin, Heerman, Warren, and Rennhoff (2010), unhealthy eating behaviour 
and its associated illnesses negatively affects productivity and impacts on the country's economy, 
with obesity being one of such leading health disorders (Maimela et al., 2016). Since millennial 
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generation accounts for a significant percentage of the total workforce, obesity and other diet-
related illnesses inhibit their capabilities and performances in the workplace, earning them lower 
wages due to rampant absenteeism (Barkin et al., 2010). The impact of NCDs on healthy lifestyle 
and productivity cannot be overemphasised. 
 
Millennials number amongst the most vulnerable population as they tend to engage in risqué 
lifestyles such as the abuse of alcohol, tobacco and the intake of unhealthy western-style diets 
(Barkin et al., 2010). This risk is exacerbated by the lack of physical activity (Barkin et al., 2010). 
However, there is little empirical data on the role of technology in mitigating NCDs and hardly a 
specific policy intervention targeted at this population segment. In this regard, personalised health 
and self-monitoring interventions may prove effective to addressing the health and active lifestyle 
needs of this population segment. In this regard, internet enabled smartphones and mobile devices 
have become essential for behavioural and lifestyle changes (Dennison et al., 2013).  
 
Millennials are familiar with smart devices such as smartphones, tablets and other wearables, with 
mobile applications useful mediums for delivering health intervention at significantly lower costs. 
Millennials are attracted to nutrition apps more than other segments of the population because of 
their affinity for digital technology (Gowin et al., 2015:224). This generation is most likely to 
adopt nutrition-related apps in their persistent quest for access to nutrition-related information 
(Okumus et al., 2018). The increased adoption of nutrition-related apps by millennials is essential 
in the campaign to mitigate health disorders and NCDs (Duffett & Wakeham, 2016:22).  
 
Nutrition-related apps are beneficial to users in numerous ways; they also serve a secondary 
purpose in advanced economies, where mHealth infrastructure enables the sharing of vital 
healthcare data with medical personnel to facilitate the early detection and treatment of life-
threatening health conditions (Peng, Kanthawala, Yuan & Hussain, 2016:1158). The proclivity of 
millennials to technology and the potential presented by the rapid adoption of nutrition-related 




2.4 NUTRITION POLICY 
 
The menace of malnutrition, obesity and associated NCDs have been the focus of many policy 
interventions in South Africa. Indeed, South Africa's effort at mitigating the impact of NCDs on 
its economy begun in the 1990s, long before the WHO's global drive to tackle NCDs (Ndinda et 
al., 2018). Between 1994 and 2015, the Department of Health (DOH) in South Africa had 
developed more than 40 policy guidelines, programs and legislation aimed at preventing, 
controlling and managing NCDs (Ndinda et al., 2018). South Africa also adopted the WHO' Best 
Buy' policy in 2005, to augment homegrown strategies at promoting good nutrition through the 
prevention and management of NCDs (Ndinda et al., 2018).  
 
At the core of these interventions are policies to regulate the promotion, sale and consumption of 
harmful food substances such as alcohol, tobacco and products with high fatty acids, sugar and 
salt contents (Ndinda et al., 2018). The regulatory policy for harmful food substances resulted in 
the formulation of the 2015 Dietary Guidelines that govern public feeding programs such as the 
School feeding programme and the Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) (Love, Maunder, Green, Ross, Smale-Lovely & Charlton, 2001). 
 
Despite the significant achievements of the established policy interventions, the risks associated 
with malnutrition, obesity and associated NCDs remains high. Some key challenges to policy 
implementation against NCDs include funding deficiencies, lack of timely empirical data on high-
risk individuals and the lack of cohesive multi-sectoral approach to tackling NCDs (Ndinda et al., 
2018). However, the most significant risk to the campaign against malnutrition, obesity and 
associated NCDs is the lifestyle choices of the South African populace (Kruger et al., 2005) 
 
Despite the extensive efforts at sensitising and encouraging healthier lifestyle at the community 
and family levels, lifestyle choices present a major hurdle to policymakers as the control of 
behavioural patterns is impossible through policy interventions (Drimie & Pereira, 2016:2). 
Furthermore, it considerably cost effective to prevent or inhibit the impact of NCDs than treating 
already established cases (Hofman, 2014). There is an urgent need to explore alternative 
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approaches to preventing, managing and mitigating the impact of nutrition-related health disorders 
and NCDs.   
 
2.5 THE IMPACTS OF NUTRITION-RELATED APPS IN SHAPING EATING 
BEHAVIOUR 
 
Advancements in digital technology and widespread access to mobile devices have heralded 
innovative approaches to tackling many of society's most pressing challenges. In the health and 
nutrition sector, mobile apps and wearable devices are increasingly becoming essential in 
facilitating good nutritional habits and healthier lifestyles (Zhao, Ni, & Zhou, 2018). The 
proliferation of nutrition-related apps and wearable devices offer a glimmer of hope as a 
personalised approach in the campaign against malnutrition, obesity and associated NCDs. 
However, it is crucial to subject critical success factors and intended outcomes to empirical 
scrutiny, more so in different socio-cultural and economic contexts (West, Belvedere, Andreasen, 
Frandsen, Hall & Crookston, 2017:95).  
 
Global trends reveal a progression towards an integrated healthcare system that harnesses the 
potential of digital technology and universal healthcare infrastructure to achieve healthcare 
objectives (Free, Phillips, Felix, Galli, Patel, & Edwards, 2010:2; Zhao et al., 2018). The term 
mHealth qualifies a proliferation of new and experimental technologies that seek to advance the 
medical and public health practice in the digital age (Chen, Gemming, Hanning, & Allman-
Farinelli, 2018). There is a plethora of health applications that leverage the potential of mobile 
devices such as mobile phones, patient monitoring devices, personal digital assistants and other 
wireless devices (WHO, 2011). mHealth has seen rapid adoption by many developed economies 
where opportunities avail for the integration of mobile health monitoring devices into existing 
health infrastructure (Vandelanotte, Muller, Short, Hingle, Nathan, Williams, & Maher, 2016: 
WHO, 2011). In the complex hierarchy of integrated healthcare system, nutrition-related apps and 
wearable devices constitute a micro yet fundamental aspect of mHealth (WHO, 2011).  
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The WHO report also observed a significantly higher mHeaalth interventions in higher-income 
than amongst lower-income countries, indicating the lack of infrastructure and policy direction as 
significant inhibitors to the preparedness of low-income countries to integrate into the emerging 
global trend (WHO, 2011). However, the proliferation of affordable mobile devices, many of 
which, are preinstalled with health related and nutritional apps is popularising the adoption of 
nutrition apps in many African countries. The use of nutrition-related apps in facilitating good 
nutritional habits and healthier lifestyles is advantageous in leading African economies such as 
South Africa, which has a high rate of mobile device usage. Indeed, nutrition-related apps and 
wearable devices may constitute a potent antidote to combating unhealthy dietary habits by 
facilitating physical activity and managing chronic NCDs and proving beneficial in the absence of 
a fully developed mHealth system (Schoeppe et al., 2016).  
Mobile phones and digital devices from leading manufacturers like Samsung and Apple come with 
preinstalled apps, while others require users to download nutrition-related apps from the Google 
Playstore. Furthermore, some applications require standalone wearable devices such as 
wristwatches and armbands. Nutrition-related and health apps such as MyFitnesspal, Fitbit, and 
MyPlate provide the user with information on healthy diet and nutrition facts (Franco et al., 2016). 
The literature underscores the potential of nutrition-related apps as lifestyle interventions and 
behavioural change agents (Braz & Lopes, 2018). Moreover, users of nutrition-related apps 
exhibited higher rates of adherence to routine nutrition and active lifestyle regime (DiFilippo et 
al., 2015). 
 
2.6   MOTIVATION FOR USE OF NUTRITION-RELATED APPS  
 
The age of digital innovation coupled with the unprecedented access to information and Internet-
enabled mobile communication devices (Smart devices), underpin the increased use of nutrition 
apps in the 21st century (Edelman & Singer, 2015:1). Nutrition-related apps are perhaps the most 
potent medium for delivering personalized healthcare assistance at appreciably lower costs and 
burden of mobility. The rapid adoption of nutrition-related apps is further propelled by increased 
digitalisation in various areas of health care delivery (Free et al., 2010:2). 
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The effectiveness of nutrition-related apps for improved nutritional habits and personal health has 
encouraged its use globally (Braz & Lopes, 2018). Through the use of smart devices, users acquire 
information, act, record and monitor dietary intake with apps such as FitBit, Fooducate, MyPlate 
and DietCoach. According to Lee and Cho (2017), the motivation for the adoption of nutrition-
related apps can be classified under media-oriented and user-oriented motives.  
 
Media-oriented motives focus on the main functions of nutrition/fitness apps as identified in the 
literature, which includes tracking nutrition/fitness activities (e.g., daily history), interacting with 
users (e.g., feedback), and acquiring information (e.g., exercise and healthy eating guidelines) 
(Wharton, Johnston, Cunningham, & Sterner, 2014:442). Accordingly, the ability to record 
nutrition outcomes and to network, in addition to the ability to acquire nutrition information are 
classified as media-oriented motivations. 
 
User-oriented motivation, on the other hand, includes entertainment and trendiness. The literature 
underscore entertainment as the most significant predictor in the adoption of new technology 
(Ferguson & Perse, 2000: Ho & Syu, 2010). The literature also associated perceived trendiness of 
nutrition-related apps with its adoption (Ho & Syu, 2012). Consequently, entertainment and 
trendiness influence one's intention to continue using diet/fitness apps. Helander, Kaipainen, 
Korhonen, and Wansink (2014) also proposed self-monitoring as a possible motive for the use of 
nutrition-related apps. Using mHealth technology enhance self-monitoring for weight loss 
(Helander et al., 2014).   
 
2.7   SMARTPHONE AND NUTRITION RELATED APPS  
 
The rate of penetration of smartphone usage is unprecedented in contemporary times, thereby 
providing the impetus for the wide adoption of nutrition-related apps (Zhao et al., 2016:287). The 
global smartphone economy was forecasted to expand to an estimated 5.8 billion users in 2020, 
with 4.5 million multimedia apps available for download across the two major platforms; Google 
Play Store and App Store (Fedorychak, 2020). The smartphone market is snowballing with 
statistics suggesting that 20.4 million adults in South Africa used smartphones in 2018 and 
estimated to reach 22 million in 2019 (Statista, 2020). Smart devices have become ubiquitous, 
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computationally powerful, sensor-rich, and integrated with social networking (Dennison, 
Morrison, Conway & Yargley, 2013:86).  
 
The rapid evolution of mobile phones into compact yet smart digital devices with apps that offer 
endless possibilities in shaping human behaviour abound (Chen, Lieffers, Bauman, Hanning & 
Allman-Farinelli, 2017:440). Today, smartphones are used by millions of people for regular 
communication with friends and family, accessing the worldwide web and emails, thereby 
boosting connectivity and productivity. The evolution of smartphone technology remains crucial 
to the proliferation of mobile applications across different mobile categories (Poushter, Bishop & 
Chew, 2018). There is an estimated 3.8 million mobile applications available for download on 
Google Play store and App Store (Statista, 2018). 
  
The fervency of smartphone usage amongst millennials underscores their predisposition to 
behavioural change through smartphone apps (Dennison et al., 2013:86). Smartphones facilitate 
the easy dissemination of information on healthy living have easy access to information such as 
disease symptoms, medicines and healthy remedial diets. Furthermore, the incorporation of 
advanced features such as pulse rate sensors improves the prospect of continuous and automated 
tracking of health-related behaviours and timely, tailored interventions for specific contexts 
(Gilliland, Sadler, Clark, O'Connor, Milczarek & Doherty, 2015).  
 
In advanced economies where integrated mHealth system is deployed, smartphone apps are useful 
for delivering health education, monitoring and supporting health behavioural change. For 
example, smartphone apps monitor patients in real-time, offer a continuous assessment of 
identified treatment goals, and deliver meaningful information and support to reinforce behaviour 
change (WHO, 2011). In addition to the existing body of research on telephone and SMS (short 
message service) text-messaging-delivered interventions, smartphone apps have attracted 
significant attention in recent years. Numerous apps are available for managing stress, improving 
mood, following a healthy diet, increasing physical activity and self-managing chronic health 
conditions (Ipjian & Johnston, 2017:344). 
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2.8   SMARTPHONE USAGE IN SOUTH AFRICA 
South Africa is a leader in smartphone usage across the African continent, the country saw a 
significant increase in smartphone usage of almost 45% between 2016 and 2017 alone (SovTech, 
2017). The number of smartphone users in South Africa increased sharply from 9.7million in 2014 
to 16.1million in 2019 and is projected to reach 24.5 million users in 2021(Statista, 2020). Access 
to the internet has grown in tandem to smartphone usage, with an estimated 26.8million users 
recorded daily in 2016. Furthermore, it was observed that more than 60% of smartphone users 
download mobile apps intermittently (Sovtech, 2017). However, the proliferation of apps available 
to South Africans are distinctively foreign and scarcely customised to the needs of the local 
economy.  
2.9   NUTRITION-RELATED APPS 
  
The preceding discussions have explored the growing in popularity of nutrition-related apps as 
potent interventions for managing personal nutrition and healthy lifestyles. In the context of 
deepening complexities associated with the quest to expand access to universal healthcare to the 
teeming population, nutrition-related apps offer potentially effective and cost-saving interventions 
at the personal level. With the proliferation of digital technology, there are several nutrition-related 
apps available to connect, provide personalised services, access and share health information to 
improve individual's health (DiFilippo et al., 2015).  
 
In 2016, approximately 259,000 nutrition-apps were developed for smartphones with an estimated 
3.2billion downloads across the globe (Singh & Landman, 2017). Nutrition-related apps account 
for a significant percentage of smartphone app downloads (Krebs & Duncan, 2015). Some 
nutrition-related apps include barcode or QR code scanners to provide quicker information or 
easily input food items into a calorie-tracker. According to Fox and Duggan (2012), 19% of 
smartphone users routinely download mobile Health application to track their active lifestyle, 
monitor their diet and manage their weight. Google declared 2014 as the year of the diet and 
nutrition-related app due to the spike in downloads (Chen et al., 2018). In 2015, 58% of 
smartphone users had reported using mobile Health app, specifically related to diet or fitness 




2.9.1   MyFitnessPal 
  
MyFitnessPal is a popular calorie counter available on Google store in Android and Apple 
Playstore. This app tracks the user's weight and calculates the recommended daily calorie intake 
to achieve health goals (Lieffers, Arocha, Grindro & Hanning, 2018:231). It also includes a 
balanced-diet food menu and an exercise log. The software interface is intuitive and 
straightforward, readily showing the calories consumed during the day, and the corresponding 
calories burned through activity and exercising (Lieffers et al., 2018).  
 
MyFitnessPal synchronises with most fitness tracking devices and integrates a social forum which 
connects users to a network of peers who share recipes, active lifestyle tips and success stories. It 
also allows users to manually upload their preferred diet from the MyFitnessPal database (Chen et 
al., 2017). The database of food and nutrition information is organically created by users as they 
scan the bar code on grocery and food items with their mobile devices. MyFitnessPal is popular 
amongst millennials as the ideal app for weight management (Chen et al., 2017).  
 
2.9.2   FitBit 
  
Fitbit emerged as the industry standard fitness device and software for active lifestyle. Unlike 
many standalone nutrition-related apps, Fitbit is a standalone device that can also be synchronised 
with the user's smartphone (Lieffers et al., 2018:232). Fitbit is primarily an activity tracker that 
has evolved to incorporate diet monitoring and calories counter. The tracker synchronises with 
devices such as mobile phones via Bluetooth, or a Bluetooth-equipped computer running Windows 
or macOS. Users can track calorie intake, monitor physical activities and manage weight gain 
according to specific predetermined goals. The app offers a community page where users can 
challenge themselves and compete against other users. Users can choose to share their progress 
pictures and achievement badges.  
 
2.9.3   FatSecret 
 
The FatSecret calorie counter has a basic and easy to use interface amongst shortlisted nutrition-
related apps. FatSecret includes a dietary diary which helps users to keep a record of food 
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consumed and the calories burned (Payne, Turk, Kalarchian & Pellegrini, 2018:2098). The app 
incorporates a barcode scanner, a weight tracker, a diet calendar, and a reference guide of local 
restaurants with the most nutritious menu (Leijdekkers & Gay, 2015:329). The app integrates with 
other active devices and nutrition-related apps to provide fluid transition of activity and nutrition 
monitoring across platforms (Mateo, Granado-Font, Ferré-Grau, & Montaña-Carreras, 2015:253).  
 
 
2.9.4   My Plate Calorie Tracker 
 
The MyPlate calorie tracker is the product of Livestrong.com, an online-based community that 
provide users with tools for active and healthy lifestyles. The application undertakes fundamental 
tasks such as calorie intake monitoring, food logging, and more. MyPlate incorporates an option 
that allows users to schedule daily physical exercises, integrate Google fit data, and keep track of 
water intake (Gowin, Cheney, Gwin & Wann, 2015:224). MyPlate calorie tracker is ideal for 
tracking physical activity and nutrition intake, making it a preferred app in the active lifestyle 
community. It also features Android and IOS cross-platform support and a barcode scanner which 
connects real-time people with similar health and fitness goals as a source of motivation (Darby, 
Strum, Holmes & Gatwood, 2016:203).  
 
Premium features of the MyPlate app include the ability to monitor one's dietary intake and 
facilitate good nutritional habits (Gowin et al., 2015). This app has an interactive eHealth /mHealth 
physical activity and dietary intake tool incorporated. The core objectives of this app are to monitor 
ones eating lifestyle and physical activity to ensure weight loss/weight management and a healthy 
lifestyle intervention program (Turner-McGrievy, Beets, Moore, Kaczynski, Barr-Anderson & 
Tate, 2013). However, many apps are available for tracking healthy diet plans and monitoring. 
(Conroy, Yang, & Maher, 2014).   
 
2.9.5   Fooducate 
  
Fooducate is a diet and a weight loss application that undertakes basic functions of calorie count, 
tracking weight loss and monitoring active lifestyle (Darby et al., 2016). What makes Fooducate 
stand apart is its ability to calculate and analyse the volume and value of calories consumed (Chen 
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et al., 2018:752). This app thrives on the fundamental principle of enhanced health through the 
consumption of natural and adequate calories. Fooducate incorporates a product database of over 
250,000 food items that provide users with sufficient information to make healthier food choices 
and ultimately aid their healthy lifestyle goals (Okumus, Ali, Bilgihan & Ozturk, 2018:64).  
 
2.9.6    My Diet Coach 
 
Designed primarily for women, the MyDiet Coach is one of the least popular nutrition-related 
apps. It focuses on mitigating the urge to binge rather than modifications to diet. The app features 
goal setting, progress tracking, reminders, motivational quotes, health tips, and more (Franco et 
al., 2016:85). The premium version of MyDiet Coach also incorporates prompters that encourage 
users to eat healthy items at adequate intervals (Chen, Cade & Allman-Farinelli, 2015:104).  
 
2.9.7   My NetDiary Calorie Counter 
 
MyNetDiary is another recent nutrition-related app that tracks what the diet of users based on over 
600,000 foods from its database (Burrows et al., 2015). There are basic features such as fitness 
tracker, and support for a variety of connected devices such as Fitbit, Jawbone, Garmin and more. 
Users can keep track of their blood glucose, heart rate, AIC, cholesterol and more (Darby et al., 
2016:204). MyNetDiary provides a very positive experience with this app, and there is cross-
platform support via their website.  
 
2.9.8   CarbsControl 
 
CarbsControl helps users to determine the sources of their daily calories, identifying the percentage 
of calories that emanate from carbohydrate, fat, and protein to facilitate better management of one's 
calorie intake (Darby et al., 2016:205). Users can customise dietary goals and breakdown 
carbohydrate allowance for each meal or snack towards specific health targets (Darby et al., 
2016:205). This app helps monitor carbohydrates intake and is most appropriate for people with 
diabetes or those on low carbohydrate diets. CarbsControl tracks daily carb intake and meal 
breakdown. However, its database of 100,000 foods is not as large as some of the aforementioned 
nutrition-related apps. Carbs Control is, nonetheless, adequate for users who require free or 
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inexpensive nutrition-related apps. It is also useful to chronically ill patients with a specific interest 
in monitoring their intake of carbohydrates.  
 
2.9.9   HealthyOut 
 
This diet and nutrition app is available on google play store for free. HealthyOut can be used to 
select food out of the options at local restaurants based on particular diets such as low-carb or 
Mediterranean diets (Pedersen & Holland, 2018:56). The app helps users to eat food purchased 
from restaurants with a minimal sense of guilt. It also enables the customisation of food items to 
boost up nutrient intake (Okumus et al., 2018). With all these features, HealthyOut as a diet and 
nutrition app will assist in decision making and improve behavioural change in its users. 
 
2.9.10   Fitocracy Macros 
 
Fitocracy Macros is an intuitive app that tracks the daily macronutrients- carbohydrates, protein 
and fat enabling users to see a bigger picture of their diet with little effort (Higgins, 2016:13). 
Fitocracy Macros is recommended for health-conscious users with a keen interest in consuming 
adequate amounts of required food nutrients. Unlike the other nutrition-related apps, Fitocracy 
Macros allows users to track the input of macronutrients in addition to calorie intake. A drawback 
to this app is the manual entry of micronutrients content of the user's meal, which must be 
meticulously examined and recorded. The app is available on iOS and Android devices. 
 
2.10  HEALTH BEHAVIORAL CHANGE THEORIES 
 
The literature emphasises the effectiveness of technological interventions in new models of 
behaviour change theories (Glanz, Rimer & Viswanath, 2008). Three leading behaviour change 
theories relevant to this research are the health belief model (HBM) (Champion & Skinner, 2008); 
the theory of planned behaviour (TPB) (Azjen, 1991), and the social cognitive theory 
(SCT)(Webb, Sniehotta & Michie, 2010). The HBM, conceptualized in the 1950’s is a widely 
adopted conceptual framework for exploring health-related behavioural change. It is also a 
dominant framework for analysing health behavioural intentions (Champion & Skinner, 2008:45). 
The HBM underpins extant literature that explore the "if" and "why" a person will take action 
toward detecting, preventing, and controlling unhealthy behaviours (Glanz et al., 2008). The HBM 
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also suggests that variable outcomes are achievable through perceived susceptibility and severity, 
with the barriers and benefits associated with engaging in certain behaviours (Glanz, et al., 2008). 
The HBM comprises of several primary concepts that explain the motivation behind people’s 
intention to prevent and control ill health. The mediating factors of the HBM include susceptibility 
to illness, the perceived benefits and barriers to behavioural change; the cues to action, and most 
recently, self-efficacy (Champion & Skinner, 2008:46). These observed mediating factors are 
further explored in the context of this research in subsequent sections.  
 
The TPB focuses on behavioural change anchors which includes attitudes, subjective norm, and 
perceived control to explain the variance in behavioral intention and predict behavioural changes 
(Azjen, 2002; Montano & Kasprzyk, 2008:68). The TPB examines the antecedents of individual 
motivation and attitudes that determine the likelihood of adopting specific behaviours within the 
context of the core determinant factors: attitudes towards the behaviour, subjective norms, and 
perceived behavioural control (Ajzen, 2014; Kan & Fabrigar, 2017). The TPB has been employed 
to explain successful behavioural changes involving a wide range of health behaviors and 
intentions such as exercise, remedying smoking and drinking addiction, health services utilisation, 
the use of contraceptives as well reversing addiction to substance abuse (Montano & Kasprzyk, 
2008:68).  
 
The antecedent construct of perceived behavioural control of the TPB is of particular interest to 
this research, which in conjunction with behavioural intentions can predict behavioural 
achievement (Ajzen, 1991). According to Ajzen (1991), the TPB situates perceived behavioural 
control, an umbrella construct that encompasses nutrition-related apps, within the general 
framework of interdependence amongst the fundamental factors of beliefs, attitudes, intentions 
and behaviour. Furthermore, the probability of a successful behavioural change is a function of the 
extent to which perceived behavioural control is realistic, further underscoring the potency of 
nutrition-related apps as actual enablers of behavioural change (Ajzen, 1991).  
 
The third behavioural change theory, the SCT explores the tension between human agency and 
social structures and its impact on intended behaviour (Bandura, 1998). The SCT accounts for both 
individual decisions making and the environment through the concept of reciprocal determinism, 
 23 
which in turn leads to a profound sense of self-efficacy through personal experiences, persuasion, 
and vicarious learning (Glanz et al., 2008). The complexities of behavioural change warrants a 
combination of distinct constructs and elements from each theory into a poly-theoretical approach, 
notably the underlying motivation for adopting nutrition-related apps under the HBM theory, the 
relevance of perceived behavioral control under the TPB and the concept of reciprocal determinism 
under the SCT theory.  
 
The literature underscores the usefulness of health apps for diet and weight management (Zhao et 
al., 2016). Health apps have the potential to mitigate the barriers to health related behaviour change 
including expense, patient burden, and variable adherence (Glanz et al., 2008). Specifically, the 
level of engagement and convenience associated with an app can be a mechanism for reducing 
barriers and increasing adherence (Hebden, Cook, van der Ploeg, Hidde, & Allman-Farinelli, 
2012). Despite the abundance of health behaviour change theories, a meta-analysis of the literature 
on nutrition-related apps demonstrates the lack of substantive content and the requisite evaluative 
constructs relevant to disparate socio-economic and cultural contexts such as South Africa (West 
et al., 2017). It has become necessary to explore the specific mechanisms by which nutrition apps 
influence behavioural change in the South African context. 
 
2.11 CONCEPTUAL FRAMEWORK 
 
The conceptual framework for this research was an adaptation of the three-dominant health 
behavioural change theories. It explores various elements from each theory effectively forming a 
poly-theoretical approach, with specific reference to the underlying motivation for adopting 
nutrition-related apps under the HBM theory, the relevance of perceived behavioral control under 
the TPB and the concept of reciprocal determinism under the SCT theory.  However, the most 
relevant conceptual framework for adoption is the HBM theory. The HBM framework proposes 
as predictor factors: age, gender, ethnicity, personality, socioeconomic status and knowledge, 
mediated by individual beliefs: perceived susceptibility to the severity of disease, or in this case 
NCDs and the perceived benefits, the perceived barriers along with the perceived self-efficacy 
associated with the use of nutrition-related apps (Champion & Skinner, 2008). The mediating 
factors are expressed in the context of this research in the proposed conceptual framework 




Figure 2.0: Proposed Framework adapted from the HBM by Champion and Skinner (2008) 
 
The adapted framework delineates as mediating factors the observed antecedents to behavioural 
change through the use of nutrition-related apps. They include the perceived benefits, which 
comprises of the perceived entertainment value and information; and perceived barriers, which 
comprises perceived security risk, perceived ease of use and price/cost of subscription to the 
nutrition-related app. The interrelationships between the mediating factors and the susceptibility 
to behavioural change is briefly explored in the following sections.  
 
2.11.1   Price and Behaviour  
 
The literature underscores the relationship between perceived price and user intention in the 
adoption of new technologies in mobile banking (Luarn & Lin, 2005), mobile commerce (Wu & 
Wang, 2005) and multimedia messaging service environments. According to Bhave, Varsha, and 
Subhadip (2013), millennials are unwilling to pay for apps if an alternative can be acquired at a 
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significantly less or no subscription fee. Chung (2014), supports this observation, affirming the 
preference for free apps amongst users. Statistics indicate that 90% of the total app store downloads 
for free apps (Shen & Blau, 2012).  
 
2.11.2   Quality of Information and Behaviour 
 
The quality of information and its influence on consumer behaviour is the subject of extensive 
studies. Zamfiroiu (2014), observed that the volume of the information displayed on the mobile 
device influences consumer behaviour towards the app, with users feeling overwhelmed and often 
frustrated by the display of vast information on small screen sizes (Hoehle & Venkatesh 2015). 
Furthermore, the design and format for presenting information were just as important, greatly 
influencing the attitude of users towards the nutrition-related app (Hoehle & Venkatesh, 2015). 
Millennials tend to relate with relevant and accurate information provided by the nutrition-related 
app. Therefore, it is proven that information accuracy influence user's loyalty towards a specific 
nutrition-related app (Hoehle & Venkatesh, 2015). 
 
2.11.3   Perceived Entertainment Value and Behaviour 
 
The perceived entertainment value associated with the use of nutrition-related apps is an essential 
consideration in the adoption of such apps (Lee et al., 2010). The literature supports this 
observation and underscores the significance of entertainment as a motivating factor in the use of 
nutrition-related apps. This observation is premised on the desire of users for a pleasurable 
experienced and intuitiveness in the use of nutrition-related apps (Yang, 2013). According to Lee, 
Cheung and Chen (2007), enjoyment also impacts the likelihood of sustained use of nutrition-
related apps with a greater chance for behavioural change (Koufaris, 2002).  
 
2.11.4   Perceived Security Risk and Behavior 
 
Another determinant of user attitude towards mobile apps is the perceived security risk. According 
Park, Jun and Lee (2015), consumers exhibit caution regarding the trustworthiness of mobile apps 
(Park et al., 2015; Tan, Qin, Kim & Hsu, 2012). Sylvie and Xiaoyan (2005) found that a consumer's 
perceived risk is vital in the decision to acquire new technology or services. According to Lifen, 
Zhao, Hanmer-Lloyd, Warde and Goode (2008), perceived risks toward nutrition-related app 
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adoption are privacy, information security and user risks, which prevent these consumers from 
adopting it. Perceived security risk remains inimical to the adoption of nutrition-related apps. 
  
2.11.5   Perceived Ease of Use and User Attitude 
 
The intuitiveness of mobile apps is an important determinant of their adoption amongst users. For 
example, it was observed that users are unwilling to spend extensive periods in navigating mobile 
apps, making it essential for mobile apps to have an intuitive user interface (Hoehle & Venkatesh, 
2015). Furthermore, the intuitiveness and ease of use of mobile apps has the propensity to prolong 
mobile application use and consequent change in behaviour (Leong, Ooi, Chong & Lin, 2011). 
Cheung, Chang and Lai (2000) support this finding that complexity adversely affects the use of 
mobile apps, and likely to sabotage a positive attitude towards the app.  
 
 
2.12   SUMMARY 
  
This chapter explored the phenomenon of malnutrition and its attendant NCDs and the use of 
nutrition-related apps to improve healthy eating habits among South African millennials. It 
contextualized the impact of the spiraling rates of NCDs for South Africa’s economy and the 
opportunities to address it through technology driven and personalised interventions such as 
nutrition-related apps. The chapter also explored the statistics on the proliferation of internet 
enabled mobile devices and the underlying factors associated with the use of nutrition-related apps 
amongst millennials in South Africa. The subsequent chapter explores the research methodology 












3.1   INTRODUCTION 
 
This chapter presents the research design and methods alongside the procedures of data collection 
and analysis. This chapter also justifies the choice of research design contextualised by the research 
objectives, the skill-set of the researcher, limitations of time, financial and logistical challenges. 
 
3.1.1 Main Research Question 
 
Are nutrition-related apps effective in improving nutrition habits amongst South African 
millennials?  
3.1.2 Sub research questions 
1.  What health-related behaviour change is associated with the use of nutrition - related apps?  
2. What are the motives for adopting the use of nutrition-related apps?  
3. What are the experiences of using smartphone apps to support a healthy lifestyle? 
 
3.2 RESEARCH DESIGN 
 
Research design constitutes the conceptual structure or blueprint that guides the research activity 
and comprises an outline of the specific techniques for collecting and analysing data (Kothari & 
Garg, 2019; Creswell, 2017). The research design is influenced by numerous factors, the most 
important of which is the nature and objective of the research. Other determinants include research 
parameters such as the size of the sample population and the resources available for the study, such 
as time and funding (Kothari & Garg, 2019:43). The three main types of research methods are 
quantitative, qualitative and mixed methods, each of which, is briefly discussed in the subsequent 
section. 
 
3.2.1   Research Method 
 
Research methods refer to the tools employed in undertaking the research. As established earlier, 
there are three main methods, namely: quantitative, qualitative and mixed methods. Quantitative 
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methods are undertaken by the collection and analysis of numerical data through the use of 
statistical data collection and analysis tools (Saunders et al., 2016). Qualitative data, on the other 
hand, examines the qualities or characteristics of a phenomenon of interest with limited or no use 
of numerical data (Saunders et al., 2016). Mixed methods combine the advantages of both 
qualitative and quantitative approaches and are likely to reveal or explain unexpected results. This 
research adopted quantitative methods, supported by the objectives of the research question and 
its suitability for generalising the findings of a smaller sample population to a broader target 
population (Saunders et al., 2016). 
 
The study utilised a non-experimental survey to collect data. Surveys involve the acquisition of 
information from a group of people regarding their characteristics, opinions, attitudes or previous 
experiences through the use of structured questionnaires (Leedy & Ormrod, 2016). Quantitative 
surveys yield descriptive statistics to explain a phenomenon and are advantageous to research that 
seeks to extrapolate findings based on a sample population to the universal or target population 
(Muijs, 2011a:38). Other critical considerations for the choice of quantitative methods included 
limitations on time and logistical resources, which are essential to the alternative approach of 
qualitative methods. Additionally, the choice of quantitative methods is justified by the study’s 
objective of making inferences based on the findings of a sample population on the wider 
millennial population of Johannesburg. 
 
3.3 SAMPLING PROCESS 
 
Sampling is the selection of an appropriate subset of participants or respondents from the target 
population for treatment and analysis (Lu & Lemeshow, 2018). Except in circumstances where the 
research population is small, it is practically impossible to research entire populations due to the 
limitations on financial resources and constraints of time (Muijs, 2011a:38). Sampling remedies 
the limitations to studying entire populations, by drawing a small segment of the population that 
is representative, accessible and capable of participating in the research (McDaniel & Gates, 2015), 
and is accomplished through probabilistic or non-probabilistic approaches. With probability 
sampling, every unit has an equal chance or a known probability of being selected in the sample 
population. The opposite is true for non-probability sampling, where the probability of selecting a 
unit is random and unequal (McDaniel & Gates, 2010:423).   
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3.3.1   Target Population 
 
The limitations of researching entire populations necessitate the adoption of sample populations. 
This procedure, known as sampling, begins with the identification of a target population and the 
application of specific treatments. The target population refers to a subset of the universal 
population from which the sample population is drawn, and is determined according to 
geographical proximity, or broadly defined demographic characteristics (Saunders et al., 
2016:276). This study targeted millennials in Johannesburg, constituting young adults aged 
between 18 to 38 years.  
  
3.3.2 Sampling Methods 
 
There are two methods of sampling; these are probability sampling and non-probability sampling 
(McDaniel & Gates, 2015). Probability sampling entails the procedure in which the probability of 
inclusion of a unit or respondent in a sample population is known (Muijs, 2011a:38). Probability 
sampling methods include simple random sampling, systematic random sampling, stratified 
random sampling, and cluster sampling (McDaniel & Gates, 2015). In non-probability sampling, 
the likelihood of including a particular unit or respondent from the target population is 
unpredictable (McDaniel & Gates, 2015:56). Non - probability sampling includes convenience 
sampling, judgement sampling, quota sampling and snowball sampling (Hair, Ringle & Sarstedt, 
2016:133). 
 
This study adopted convenience sampling, a non-probability sampling technique that emphasise 
the ease of accessibility to qualified respondents (McDaniel & Gates, 2015). Convenience 
sampling is appropriate for large populations and research studies with limitations of time and 
finances (Lu & Lemeshow, 2018). In this study, respondents were conveniently acquired from 
social centres in the north, east, west and south suburbs of Johannesburg, with specific focus on 
areas where millennials frequently visit.  The sample also included responses from students in 
Braamfontein and Auckland Park, which constitute a significant segment of the millennial 
population in Johannesburg. 
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3.3.3 Sample Size 
  
The sample size refers to the number of items drawn from the universal population to which a 
specific research treatment can be applied (Kothari & Garg, 2019:56). The generalisability of the 
outcome of the research is hinged partly on the size of the sample size, thus making it a critical 
consideration in research (Saunders et al., 2016). The accessibility and suitability of respondents 
coupled with the limitations of time and resources, are critical determinants of the sample size 
(Vasileiou, Barnett, Thorpe & Young, 2018). However, there are recommendations for ideal 
sample size, Tabachnick & Fidell, (2014) propose a sample size ranging between 100 and 150 
cases while Kline (2011), recommends a minimum of 200 respondents for useful analysis.  
 
Out of the initial sample size of the proposed 200 respondents (Kline, 2011; Tabachnick & Fidell, 
2014), a total of 150 respondents were acquired, indicating a sample realisation rate of 75%. The 
shortfall in the sample size was due partly to limitations on time for data collection and difficulties 
in accessing suitable respondents. 
 
3.4 DATA COLLECTION 
  
Data collection refers to the processes and the tools employed in acquiring information or 
responses from research participants. The mode of data collection depends on the choice of 
research method, the tools for data collection and accessibility of the research field (DeVellis, 
2017). The two main tools for data collection are interview guides and questionnaires (Creswell & 
Creswell, 2018). Interview guides are either structured or unstructured and utilised in data 
collection under qualitative methods (Creswell & Creswell, 2018). Quantitative methods, on the 
other hand, utilise questionnaires as a primary tool for data collection.  
 
3.4.1   Data Collection Tool 
 
The primary tool for data collection is the measurement scale. The measurement scale is a set of 
structured close-ended questions for acquiring responses from the sample population (Hair et al., 
2016:7). The modes of administering a questionnaire include face-to-face administration, mailbox, 
or electronically by email and digital survey formats such as Survey Monkey and Google Forms 
(Creswell & Creswell, 2018). The contemporary approach of electronically administered 
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questionnaires guarantees a broader reach, and a greater likelihood of acquiring responses from 
the remotest locations, thereby saving the researcher travel expenses, uncomfortable commutes 
and lengthy telephone calls (Leedy & Ormrod, 2016:142). Questionnaires also guarantee 
anonymity, which enables respondents to offer candid responses to questions. Nonetheless, 
questionnaires have their drawbacks, often impeded by inadequate response or low return rate and 
the likelihood of misinterpretation (Leedy & Ormrod, 2016:142).  
 
This research utilised a self-administered questionnaire, which required limited or no interference 
by the researcher (Creswell & Hirose, 2019). The questionnaire was captured electronically to 
Google Forms, which enabled its wide dissemination to a broader geographical area in 
Johannesburg (Saunders et al., 2016). The link to the electronic survey was distributed via emails 
and Whatsapp at social centres such as the campus square retail centre, Cresta Shopping Mall, 44 
Stanley retail centre and Braamfontein. The advantages of an electronic self-administered 
questionnaire were numerous, key amongst which was the flexibility of distribution, offering the 
researcher access to a broader geographical area, respondent anonymity and ease in the coding and 
organisation of the acquired data (Leedy & Ormrod, 2016).   
 
Critical considerations for the development of the questionnaire included the need for brevity, the 
relevance of items to the constructs of interest and overall cohesiveness of the questionnaire 
structure (Leedy & Ormrod, 2016:149). The questionnaire comprised of a set of close-ended 
questions with Likert scale responses (Bacon-Shone, 2013), which was sub-divided into four 
sections. The first section addressed the demographic information of respondents; the second 
explored the use of nutrition-related apps and its influences on a healthy lifestyle. At the same 
time, the third examined the knowledge and use of nutrition-related apps. The fourth section 
examined the effectiveness of nutrition-related apps in shaping behavioural intervention.  
 
Furthermore, the items of the measurement scale were adapted from previously tested scales, 
which significantly enhanced the validity and reliability of the measurement scale. The items were 
adapted from scales from studies by West et al., (2017), Lee & Cho (2017), Gowin et al., (2015), 
Kayyali, Peletidi, Ismail, Hashim, Bandeira and Bonna, (2017) amongst others. 
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3.4.2 Structure of the Questionnaire 
 
The purpose of the multi-item measurement scale is to identify the use of nutrition-related apps 
and to analyse its effectiveness amongst millennial consumers in Johannesburg. Besides the 
essential demographic requirement for participation, a respondent must have downloaded and used 
nutrition-related apps. Respondents were required to exhibit sufficient knowledge on the benefits 
and effectiveness of nutrition-related app to warrant valid responses. 
 
The questionnaire (attached in Appendix B) is in five sections for useful analyses of the dimension 
of nutrition-related app construct, the sections include: 
• Section A - Background/ Demographics information section  
• Section B - Consumer engagement and use of nutrition-related apps and its influences on 
healthy lifestyle. 
• Section C – Effectiveness and motives for using nutrition-related apps.  
• Section D – Behaviour change associated with using nutrition-related apps. 
• Section E – Experiences of using smartphone apps to support a healthy lifestyle. 
The following 5-points Likert scale were used  
To measure consumer engagement and use of nutrition-related apps: 
“Almost never” – (1), “rarely” – (2), “sometimes” – (3), “often” – (4), “always” – (5). 
To measure effectiveness and motives: 
“strongly disagree” – (1), “disagree” – (2), “neutral” – (3), “agree” – (4) “strongly agree” – (5) 
“To no extent” – (1), “small extent” – (2), “moderate extent” – (3), “large extent” – (4) “very large               
extent” – (5) 
To measure behaviour change: 
“strongly disagree” – (1), “disagree” – (2), “neutral” – (3), “agree” – (4) “strongly agree” – (5) 
To measure experiences: 
“strongly disagree” – (1), “disagree” – (2), “neutral” – (3), “agree” – (4) “strongly agree” – (5) 
 
3.4.3 Pilot Study 
 
A pilot study was conducted with 20 voluntary respondents from the study population over a period 
of 14days. The pilot study offered the researcher an opportunity to adapt and refine the survey tool 
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based on respondent feedback (Creswell and Creswell, 2018). The pilot made it possible to correct 
errors and shortfalls that may have compromised the results of the study. Refining the survey tools 
and data collection strategies ensured optimal results and eliminated the likelihood of invalid data 
during the data collection and processing stages of the research. 
 
3.5 DATA ANALYSIS 
 
This section examines the procedures for data analysis and the statistical techniques adopted to 
address the research question. The acquired data was carefully examined and coded to make them 
amenable to further analysis. The initial outcome of the analysis was presented as descriptive 
statistics that included pie charts, tables and bar graphs. The essential descriptive statistics included 
the Mean (M) and Standard Deviation (SD) and the percentages of the frequency distribution of 
responses. The reduction procedures of Factor Analysis were applied before subjecting the data to 
higher-order inferential statistics such as the Mann-Whitney test, the Kolmogorov-Smirnov test 
and tests of validity and reliability. 
 
3.5.1   Descriptive Statistics 
  
The initial stages of data analysis comprised the extraction and presentation of the fundamental 
characteristics of the data (Meyers, Gamst & Guraino, 2013). Descriptive statistics unearths 
several summary statistics that describe the nature of the distribution of the raw data. The statistics 
included measures of central tendency such as the Mean, the Median and the Mode, alongside the 
measure of dispersion in the form of Standard Deviation. 
  
3.5.2 Mean, Median and Standard Deviation 
 
The Mean, Median and Standard Deviation are essential to descriptive statistics, as they determine 
the central values and nature of the distribution of the data (Reimann, Filzmoser, Garret & Dutter 
2008:51). The mean, which is also referred to as the arithmetic mean, is the sum of all the 
individual values divided by the number of values (Reimann et al., 2008). The median divides the 
data distribution into two halves and is determined by ordering the data in ascending order 
(Reimann et al., 2008:52).  
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Standard deviation, on the other hand, evaluates the nature of dispersion of data around the mean 
and is measured as the square root of the average squared deviation from the mean (Reimann et 
al., 2008). The SD is the most suitable measure of dispersion when the data is normally distributed. 
Nevertheless, the SD presents remarkable advantages for measuring spread in data that violates 
the assumption of normality (Reimann et al., 2008:57). This research employed two main 
descriptive statistics for the frequency distribution of the acquired data. These were the mean and 
standard deviation.  
 
3.5.3 Test of Normality 
 
The nature of the distribution of data is a critical consideration in the analysis process. The data is 
normally distributed if the frequency count spreads symmetrically around the mean to form a bell-
shaped curve (Hair et al., 2016:10). The test of normality ascertains the assumption of a normally 
distributed data. This test is essential in determining the choice of higher-order inferential analysis 
for the research. The assumption of normality is determined with the Shapiro-Wilk test and the 
Kolmogorov – Smirnov test. It may also be determined by assessing the skewness and kurtosis of 
the frequency distribution (Meyers et al., 2013:140).  
  
With a sample size of n > 50, this study employed the Kolmogorov-Smirnov test, with results 
ranging between 0.157 and 0.276 at significant levels p = .000 (p < 0.05). The result indicated the 
violation of the normality assumption, which necessitated the adoption of non-parametric tests for 
higher-order analysis (Meyers et al., 2013:140). 
 
3.5.4 Mann-Whitney U-test 
 
The outcome of the test of normality is essential to the choice of a parametric or non-parametric 
higher-order inferential statistics (Tabachnick & Fidell, 2014). Normally distributed data requires 
parametric inferential tests, whereas data that violates the assumption of normality require the use 
of non-parametric tests.  
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The Mann-Whitney U-test, a non-parametric test, was adopted due to the observed non-normality 
of the data. The Mann-Whitney U-test examines the differences between two independent groups 
on a continuous measure (Pallant, 2016:258), The Mann-Whitney U-test evaluates significant 
differences between two groups by ranking the mean of the responses for both groups and 
determining the z-scores (Woodrow, 2014:140). The p-value at a significant level of p < .05 
determines the relevance of the observed differences in mean scores. 
 
3.6 RELIABILITY AND VALIDITY 
 
The tests of reliability and validity are essential in determining the appropriateness of the data 
collection instrument and the efficacy of the research outcomes (DeVellis, 2017). Both validity 
and reliability reflect the degree to which a researcher can mitigate errors in the measurement 
procedures (Leedy & Ormrod, 2016). The tests of reliability and validity are briefly discussed in 
this section. 
 
3.6.1   Reliability 
 
A reliable instrument is one that performs consistently and predictably. A measurement scale is 
deemed reliable if the scores it yields represent an approximately accurate state of the variable 
under evaluation (DeVellis, 2017:49). There are several different aspects of reliability to consider, 
with the essential consideration being the scale’s internal consistency. The internal consistency of 
a scale evaluates how items of the scale ‘hang together’, determining whether the items of a 
subscale measure the same underlying construct? (Pallant, 2016:95). A scale is internally 
consistent when the constituent items are highly intercorrelated. The test of internal consistency, 
therefore, involves the evaluation of intercorrelation amongst scale items (DeVellis, 2017:52). 
 
3.6.1.1   Cronbach Coefficient Alpha 
 
The dominant approach to determining internal consistency is the Cronbach coefficient alpha (α), 
(Pallant, 2016). According to Pallant (2016:133), the ideal alpha coefficient should be above .7, 
with values above .8 indicative of an excellent correlation (DeVellis, 2017:53). The outcome of 
the alpha coefficient for the subscales for this research presented in Table 3.1 ranged between .906 
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and .943 indicative of an adequate level of internal consistency and hence reliability of the 
measurement scale used.  
  
Table 3.1: Cronbach’s Alpha Coefficients 
Factor Cronbach’s Alpha No of items 
Effectiveness of using nutrition-related apps 0.906 6 
Motives for adopting the use of nutrition-related apps 0.943 13 
Behaviour change associated with using nutrition-related app 0.916 7 




Validity examines the extent to which a measurement instrument measures adequately the 
construct of interest (Leedy & Ormrod, 2016:96). The validity of a measurement scale can take 
several different forms, each of which is important in different situations. The three dominant 
forms of validity include content validity, criterion-related validity and construct validity (Kothari, 
2004:74; DeVellis, 2017:86). Content validity is a measure of sampling adequacy, which refers to 
the extent to which a specific set of items on a measurement scale reflects a content domain 
(DeVellis, 2017:86). In theory, a scale has content validity when it is composed of a set of random 
items obtained from a universe of appropriate items. This form of validity is achievable in two 
ways, either by adopting previously tested scales or subjecting the scales to expert opinion 
(DeVellis, 2017:87).  
 
Criterion-related validity refers to the ability of items on a scale to predict some outcome or 
estimate the existence of some current condition (Kothari, 2004). According to Kothari (2004:74), 
criterion-related validity reflects the success of measures used for some empirical estimation 
purpose and must fulfil the fundamental conditions of relevance, freedom from bias, reliability and 
availability (Leedy & Ormrod,, 2016). Construct validity is perhaps the most complex to determine 
out of the three forms of validity. Construct validity, the third validity of interest refers to the 
measure of a presumed latent characteristic in people’s behaviour (Leedy & Ormrod, 2016:97).  
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Another essential step to ensuring the validity of a research outcome is the adoption of an 
appropriate research design and methodology of enquiry. The choice of a quantitative approach 
for this research is justified in subsequent sections. Other measures to improve validity and 
reliability include the adoption of pretested scales and the operationalisation of selected items. This 
procedure was complemented by the evaluation of the final scale by a knowledgeable panel of 
individuals including the research supervisor and statistician from STATSKON. Furthermore, the 
researcher conducted a pilot study to ensure the efficacy of survey tools to address any 




Ethics in research refers to the acceptable standards of behaviour that guide a researcher’s conduct 
regarding the rights of participants and subjects of a research (Saunders et al., 2016:221). Ethical 
considerations are relevant to all stages of the research process, beginning from the initial stage of 
negotiating access through analysis to the final stage of data protection and management (Saunders 
et al., 2016:222). Addressing ethical issues in research include protocols to protect participants 
from harm, ensure privacy and confidentiality in the management of collected data and seeking 
informed consent of participants before engagement. 
  
The overarching consideration in ensuring sound research ethics is protecting the participants or 
the subjects of study from harm. Protection from harm underpinned several established protocols, 
which include subjecting the survey instrument to scrutiny and approval by the University’s ethical 
committee (Saunders et al., 2016). The statutory ethical clearance from the Department of 
Hospitality and Tourism Management at the University of Johannesburg was acquired, with a 
clearance code 2019STH007 attached as Appendix C. This research adopted a combination of 
traditional access, involving in-person interactions with prospective respondents, and internet-
mediated access, which involved the use of electronic mediums for disseminating and collecting 
data (Saunders et al., 2016:222). 
  
The traditional access offered the researcher an opportunity to explain the aim of the research to 
prospective respondents to mitigate the risk of violating the fundamental ethical requirement of 
informed consent and voluntary participation. Pre-survey contact with prospective respondents 
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accomplished through the provision of an introductory and a consent letter addressed the essential 
elements of informed consent and voluntary participation. The methodology of data collection and 
analysis also ensured the anonymity of responses, with the numerical and statistical representation 
of sensitive data obscuring the input of respondents.  
 
3.8   SUMMARY 
This chapter explored the research method by carefully delineating the specific steps in the 
collection and analysis of research data while justifying the choice of methods and procedures. 
The chapter discussed the sampling procedure, data collection instrument and the mode of 
administration. It also discussed the descriptive statistics and the higher statistical tests employed 
in addressing the research question. Other elements of the research that were addressed in this 
chapter include the validity and reliability of the research methodology and the critical issue of 
ethics in research. The next chapter presents the research findings and discussions in the light of 
























This chapter presents the results of the study and subjects the outcomes to analysis and discussions. 
The chapter is delineated into two parts: A and B, with the first part providing the preliminary 
results and descriptive statistics of the population studied. The statistics presented include the 
frequency distribution of responses and the demography of respondents. The second part examines 
the outcome of the higher-order inferential statistics such as the reduction technique of factor 
analysis, comparative analysis such as cross-tabulations and the tests of validity and reliability of 
the research.  
 
4.2 PART A: DESCRIPTIVE STATISTICS 
 
Part A presents the descriptive statistics of the sample population in tables, graphs and figures.  
 
4.2.1   Sample Realisation Rate 
 
Based on the proposed sample population of 200 respondents, a total of 150 were acquired, 
indicating a sample realisation rate of 75% proposed (Kline, 2011; Tabachnick & Fidell, 2014). 
This rate was deemed adequate within the context of constraints on time and limitations to other 
research resources. 
 
4.3   DEMOGRAPHIC PROFILE OF RESPONDENTS 
 
The demographic profile of respondents, categorised according to type of smartphone used, 
gender, age, ethnicity, income level, the highest educational level and area of residence, is 
presented with a pie and bar chart. These statistics determine the type of nutrition-related apps 
used by respondents and underscore the growing phenomenon of mobile health technology which 
will be discussed in greater detail.  
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4.3.1 Gender Distribution and Type of Smartphone Used 
     
Figures 4.1 and 4.2 presents the result of two important characteristics of the data: gender 
distribution and type of smartphone used. Android operated mobile phones recorded the highest 
percentage of usage amongst respondents, accounting for 58.7% of responses compared to iphone 
or IOS operated phones with 41.3% of responses. The study population was predominantly female, 
representing 56.0% of responses in comparison to 44.0% of male respondents. 
 
                                                                            
  
Figure 4.1: Type of Smart Phone used               Figure 4.2: Gender Distribution of Respondents 
Source: Authors compilation 
 
4.3.2   Age Distribution of Respondents 
 
Figure 4.3 presents the age distribution of respondents. The result indicates that a significant 
percentage of respondents were young millennials aged between 18-23, constituting 40% of 
responses. The age segment of 24-28, accounted for the second largest response group, with 33% 
of responses, followed by age segment 34-38years, constituting 14.7% of responses and the 
segment 29-33years, constituting 12% of responses. The age distribution was ideal as it fell in a 
considerable range of the age group for younger millennials.  
 













Figure 4.3: Age Distribution of Respondents 
Source: Authors compilation 
 
4.3.3   Ethnicity of Respondents 
 
Figure 4.4 presents the results of respondents' distribution based on ethnicity. It indicates a 
majority of responses from black respondents, representing 47.3% of responses, and followed by 
white respondents representing 22.7% of the population. Coloured, Indian and Asian had the least 
number of respondents, each accounting for 10% of responses respectively.  
                
 
Figure 4.4: Ethnicity of Respondents 




































4.3.4   Income Levels of Respondents 
 
Figure 4.5 illustrates the income level of respondents. The dominant income bracket is between 
R5000- R15000 per month, representing 30% of responses. This bracket is followed by 
respondents earning below R5000 per month, representing 29.3% of responses. The third highest 
income bracket earned between R15000-R25000 per month, representing 20.7% of responses, 
while the least of the income brackets earned between R25000-R35000 per month constituting 
20% of responses. 
 
 
Figure 4.5: Income Levels of Respondents 
Source: Authors compilation 
 
4.3.5   Educational Qualification of Respondents 
 
As indicated in figure 4.6, the figure illustrates the educational qualification of millennial 
respondents. Respondents with a baccalaureate degree(s) accounted for the highest percentage, 
with 28.7% of responses. They were followed by holders of post-matric diploma or certificate 
representing 22.7% of responses. The third highest responses were grade 12 (matric-std 10), 
representing 21.3% of responses, followed by post-graduate degree(s) representing 20.7% of 
responses. Lastly, the qualification with the least response is grade 11 or lower (std 9 or lower), 





















Figure 4.6: Educational Level of Respondents 
Source: Authors compilation 
 
4.3.6   Area of Residence 
 
Figure 4.7 illustrates the area of residence of respondents. The results indicate that the highest 
number of responses hailed from Johannesburg North, representing 32% of responses. They were 
followed by Johannesburg West, which represented 28% of responses. Lastly, Johannesburg East 
and Johannesburg South had the least responses with 20% of responses respectively.  
 
 
Figure 4.7: Area of Resident of Respondents 






























4.4 SECTION B: THE USE OF NUTRITION-RELATED APP 
 
This section explored the various nutrition-related apps used by respondents, the frequency of use 
of nutrition-related apps and potential effectiveness of the apps in achieving the health and fitness 
goals of respondents. Figure 4.8 presents the initial result of the various nutrition-related apps used 
by respondents. The outcome indicates that MyFitnessPal was the most used nutrition-related app 
accounting for 20.8% of responses. Samsung health app emerged as the second most used app with 
a score of 13.9%. While Fitbit emerged as the third most used app with 13.0% of responses. 
 
The other apps of choice include FatSecret, which emerged as the fourth most used app and 
accounted for 9.1% of responses. Fitocracy was the next best after FatSecret with a score of 8.2%, 
while MyPlate emerged as the sixth nutrition-related app used with a score of 6.5% and followed 
by MyNetCoach with a score of 5.2%. Fooducate, CarbsControl and MyNetDiary were the least 
used apps by respondents, scoring 4.3%, 4.8% and 4.8% respectively.  
 
 
Figure 4.8: Nutrition - related apps used by respondents 
























4.4.1   Frequency of Login into the Diet Section of Nutrition – Related Apps 
 
The frequency of login into the diet section of nutrition-related apps indicates that from the sample 
population of 150 respondents, 30% logged into the diet section of nutrition-related app often. 
Another 24% indicated logging in always, while 23.3% indicated logging in rarely. However, a 
smaller percentage of respondents concede to never logging into the diet section of nutrition-
related apps, representing 4% of responses. Figure 4.9 presents the observed results and indicates 




Figure 4.9. The frequency of logging into the diet mobile application 
Source: Authors compilation 
 
Figure 4.10 presents how often respondents log into their mobile fitness application of the 
nutrition-related app by Johannesburg millennials. Respondents were required to rate on a 5-point 
Likert scale ranging from 1=never to 5=, always indicating their level of login. According to the 
descriptive results presented in percentages, the majority of respondents 43 (28.7%) indicated 
inconsistency in their login behaviour by selecting sometimes. 38 (25.3) respondents, representing 
25.3% of responses logged in often, whiles 31 respondents, representing 20.7% of responses, 
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indicated logging into their app more regularly. Moreover, 25 (16.7%) respondents chose rarely, 
8 (5.3%) respondents answered that the nutrition-related app had no fitness component. Lastly, the 
least number of respondents 5 (3.3%) selected never as their frequency of use. The results indicate 
that majority of millennial respondents logged into the fitness app of their mobile devices either 




Figure 4.10: The frequency of logging into the fitness mobile application 
Source: Authors compilation 
 
Table 4.1 describes the effectiveness of using a nutrition-related app and indicates a mean score 
range between M=3.44 and M=3.74, while the standard deviation ranged between SD=1.17 and 
SD=1.33. Respondents rated their responses on a 5-point Likert scale ranging from 1=strongly 
disagree to 5= strongly agree to indicate the level of effectiveness of using nutrition-related apps. 
The outcome of the responses according to the mean values presented in table 4.1, C11.1 (M=3.58, 
SD=1.17), indicate the agreement of respondents to the usefulness of nutrition-related apps in 
achieving their health objectives. C11.2 (M=3.44, SD=1.33) shows that respondents agreed to the 
statement that nutrition-related app increased their frequency of eating healthy foods. C11.3 (M-
3.59, SD=22) indicates that respondents agreed to the use of nutrition-related app increases their 
consistency in eating healthy foods. C11.4 (M=3.63, SD= 1.19) indicates that respondents agreed 
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to the statement that the use of nutrition-related app influenced their eating behaviour positively. 
C11.5 (M=3.74, SD=1.28) indicates that respondents agreed to the use of nutrition-related app 
improved their healthy eating lifestyle. C11.6 (M=3.64, SD=1.21) indicates that respondents 
agreed to the statement that the use of nutrition-related app improved their poor dieting behaviour. 
On the objective of this study, the use of nutrition-related is effective based on the statistics 
presented in table 4.1. Respondents agreed to some statements affirming the effectiveness of using 
nutrition-related apps in improving nutrition outcomes. 
 
Table 4.1. The effectiveness of using nutrition-related apps  
 The effectiveness of using nutrition-
related app 







C11.1 Assists me in my actual goal 
setting to eat a healthy diet 





1.17   Row N 
% 
20% 16.0% 64% 
C11.2 Increased my frequency of eating 
healthy foods 





1.33   Row N 
% 
26.0% 17.3% 56.6% 
C11.3 Increases my consistency in 
eating healthy foods 





1.22   Row N 
% 
22% 12.7% 65.3% 
C11.4 Influenced my eating behaviour 
positively 





1.19   Row N 
% 
18% 16.0% 66% 
C11.5 Improved my healthy eating 
lifestyle 





1.28   Row N 
% 
19.4% 14.0% 66.6% 
C11.6 Changed my poor eating habits 
into choosing healthier options 





1.21   Row N 
% 
20.0% 12.7% 67.4% 
Source: Authors compilation 
 
Table 4.2 describes the motives for using nutrition-related apps. It recorded mean scores ranging 
between M=2.192 and M=3.75, while the standard deviation ranged between SD=1.13 and 
SD=1.37. Respondents rated their motives on a 5-point Likert scale where 1=To no extent and 
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5=Very large extent on the reasons/motives for the use of nutrition-related apps. The outcome of 
responses to item C12.1 with mean and standard deviation scores (M=3.10, SD=1.28), indicates 
respondents' agreement to a moderate extent of the usefulness of nutrition-related apps in tracking 
their calorie intake. Item C12.2 with mean and standard deviation scores of (M=3.39, SD=1.00), 
indicates respondents' agreement to a moderate extent of the usefulness of nutrition-apps in 
determining the nutrients in consumed foods. A similar result was observed for items C12.5, 
C12.6, C12.7, C12.8, C12.10, C12.11, C12.12 C12.3 with mean and standard deviation scores 
ranging between M=3.15-3.54 and SD=1.12-1.34, respectively. Accordingly, respondents agree to 
a moderate extent of the usefulness of nutrition-related apps in managing weight loss, food portion 
sizes and their body mass index. Furthermore, nutrition-related apps were adopted for their 
trendiness, networkability, entertainment and the ability to track improvements according to health 
goals. (M=2.192, SD= 1.368) indicates that nutrition-related app to a moderate extent checks 
ingredient information because of allergies, celiac disease, or other food-related health issues. 
However, respondents agreed most with the statements C12.9 and C12.3, with (M=3.75, SD=1.12) 
and (M=3.65, SD=1.13) respectively, indicating their satisfaction with the ability to monitor 
progress and the information quality associated with the use of nutrition-related apps.  
 
Table 4.2: The motives for adopting the use of nutrition-related app 
 The motives for adopting the 
use of nutrition-related apps 













C12.1 It tracks my calorie/ 
Kilojoule intake. 
  








34% 23.3% 42.6% 
 
C12.2 It calculates nutrients in 
my food. 
  






8.0% 51.3% 40.7% 
 
C12.3 It checks ingredient 
information because I have 
allergies, celiac disease, or other 
food-related health issues. 
  








40.7% 19.3% 40% 
 
C12.4 It gives an overview of my 
food consumption. 
  
Count 34 33 83  
3.45 
 
1.23 Row N 
% 
22.6% 22.0% 55.3% 
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Table 4.2 continued 
 The motives for adopting the 
use of nutrition-related apps 













C12.5 It facilitates my weight 
loss goal. 
  
Count 28 37 85 3.54 1.16 
Row N 
% 
18.7% 24.7% 56.7% 
 
C12.6 It checks my portion sizes 
  
Count 33 31 86  
3.43 
 
1.20 Row N 
% 
22% 20.7% 57.3% 
 
C12.7 It checks my body mass 
index 
  






30.7% 19.3% 50% 
 
C12.8 Record ability 
  
Count 31 39 80  
3.47 
 
1.22 Row N 
% 
























Count 46 38 66  
3.15 
 
1.24 Row N 
% 




Count 48 35 67  
3.17 
 
1.28 Row N 
% 
32% 23.3% 44.7% 
 
C12.13 Information quality 
  






18% 17.3% 64.6% 
Source: Authors Compilation 
 
Table 4.3 presents the results of behaviour change associated with the use of nutrition-related apps. 
It indicates a mean score ranging between M=3.49 and M=3.63, while the standard deviation 
ranged between SD=1.20 and SD=1.28. Respondents rated their motives on a 5-point Likert scale 
where 1=Strongly disagree, and 5=Strongly agree. The outcome of responses to items D13.1, 
D13.4 and D13.5 with scores: (M=3.57, SD=1.20), (M=3.61, SD=1.23) and (M=3.59, SD=1.19), 
respectively, indicate respondents' agreement to a moderately high extent of the usefulness of 
nutrition-related apps in motivating, improving the intention and the overall ability to eat a healthy 
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diet. Items D13.2 and D13.3, with scores: (M=3.53, SD=1.27) and (M=3.49, SD=1.28), 
respectively, indicate respondents' agreement to a moderately high extent of the usefulness of 
nutrition-related apps in improving their knowledge on the dangers of poor diet and its associated 
NCDs. Furthermore, the items D13.6 and D13.7 with scores (M=3.43, SD=1.28) and (M=3.63, 
SD=1.26), indicate respondents' agreement to a moderately high extent of their improved 
perception of progress by like-minded peers and an improved knowledge regarding healthy diets. 
The outcome of responses on the objective of this study, the use of nutrition-related app positively 
influenced millennials behaviour changes as indicated in table 4.3. Respondents agreed to some 
statements affirming behaviour changes associated with the use of nutrition-related apps.  
 
Table 4.3. Behaviour change associated with use of nutrition-related apps 
 Behaviour change associated with the 
use of nutrition-related apps 






 D13.1 Increases my ability to eat a 
healthy diet. 
  






23.4% 11.3% 65.3% 
D13.2 Improves my belief that poor 
diet/nutrition leads to chronic illnesses. 
  
Count 37 23 90  
3.53 
 
1.27 Row N 
% 
24.7% 15.3% 60% 
D13.3 Improves my belief that diseases 
related to poor diet/nutrition are harmful. 
  










25.3% 8.0% 66.7% 
D13.4 Improves my motivation to eat a 
healthy diet. 
  






21.3% 10.0% 68.7% 
D13.5 Improves my intentions to eat a 
healthy diet. 
  








21.3% 12.7% 66.% 
D13.6 Improves my perception that 
many other people are eating a healthy 
diet. 
  










25.4% 18.0% 66.7% 
D13.7 Improves my knowledge on the 
ways in which I can eat a healthy diet. 
  










20% 11.3% 68.6% 
Source: Authors compilation 
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Table 4.4 presents the results regarding the user-experiences associated with the use of nutrition-
related apps. The mean score ranged between M=3.48 and M=3.76, while the standard deviation 
ranged between SD=1.178 and SD=1.272. Respondents rated their motives on a 5-point Likert 
scale where 1=Strongly disagree, and 5=Strongly agree. The outcome of responses to items E14.1, 
E14.2 and E14.4 with scores (M=3.55, SD=1.27), (M=3.56, SD+1.27) and (M=3.75, SD=1.19) 
respectively, indicate respondents' agreement to a moderately high extent that nutrition-related 
apps are easy to use, convenient and helpful. On the other hand, the outcome of responses to items 
E14.3 and E14.6, with scores (M=3.48, SD=1.26) and (M=3.57, SD=1.18) respectively, indicate 
respondents' agreement to a moderately high extent of nutrition-related apps being pleasurable and 
enjoyable to use. Item E14.5 with a score (M=3.76, SD=1.219), also indicate the cost-effectiveness 
of using nutrition-related apps compared to visiting a dietician. Consequently, respondents 
indicated their willingness to recommend nutrition-related apps to others with the outcome of item 
E14.7, which scored (M=3.69, SD=1.27). 
 
Table 4.4: The experiences of using nutrition-related apps to support a healthy lifestyle 
The experiences of using nutrition-
related apps to support a healthy 
lifestyle   






E14.1 It is easy for me to understand 
how nutrition-related app(s) work on a 
smartphone 






22% 15.3% 62.7% 
E14.2 Nutrition-related app(s) saves 
time by doing all the calculations for 
me, like calorie counting, BMI, etc.  







22.6% 15.3% 62% 
E14.3 It is exciting to use the nutrition-
related app(s) 
  





26.7% 14.0% 59.3% 
E14.4 It is helpful to use nutrition 
related app(s) 
  





16.7% 12.0% 71.4% 
E14.5 It is less costly to use nutrition-
related app(s) than seeing a dietician 
  





16% 14.7% 69.3% 
E14.6 I enjoyed using nutrition-related 
app(s) 
  







Table 4.4 continued 
The experiences of using nutrition-
related apps to support a healthy 
lifestyle  
  








19.4% 15.3% 65.3%   
E14.7 I would recommend nutrition-
related app(s) to others 
  






21.3% 8.0% 70.6% 
Source: Authors compilation 
 
4.5 PART B: INFERENTIAL STATISTICS   
 
4.6 FACTOR ANALYSIS 
 
Factor analysis is a statistical procedure that analyse large sets of variables to determines the most 
appropriate way of reducing or summarising them into a smaller set of factors (Pallant, 2016:203). 
The factor analysis process categorises the underlying patterns of correlation to unearth 'clumps' 
or groups of closely related items (Pallant, 2016:203). Factor analysis is an essential statistical 
procedure that precedes higher-order inferential analysis such as multiple regression, correlation 
and multivariate analysis of variance (Pallant, 2016:203). The two main approaches to factor 
analysis are exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).  
 
4.6.1 Exploratory Factor Analysis and Confirmatory Factor Analysis 
 
The terms exploratory and confirmatory factor analysis while defined separately are adopted 
concurrently as complementary procedures in factor analysis (Pallant, 2016:205). Exploratory 
factor analysis, referred to as EFA, is the initial step of multivariate analysis for establishing the 
interrelationships among a set of factors (Pallant, 2016:203). However, EFA is only applicable to 
data that fulfils a set of prerequisite conditions. These conditions include the sample size and the 
strength of the relationship or correlation between the variables (Pallant, 2016:205). Regarding the 
sample size of the data, Tabachnick and Fidell (2014) recommend 150 cases as the minimum 
sample size useful to factor analysis, thereby qualifying the acquired sample size as adequate.  
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Confirmatory factor analysis (CFA) as its name implies is employed to validate the existence of 
predetermined relationships and the fit of observed measurement models (Tabachnick & Fidell, 
2014). This study employed EFA, utilising the principal axis factoring method in the analysis. 
Factor analysis was also applied to the subscales of the measurement scale, with the results 
presented in subsequent sections of this chapter. 
 
4.6.2 Factor Analysis for Effectiveness 
 
As established in the previous section, the strength of correlation between items within a construct 
is a fundamental requirement for factor analysis. According to Table 4.5, the correlation coefficient 
for items measuring brand awareness ranged between 0.47 and 0.70, above the recommended 
value of 0.30. The scores indicate a significantly strong correlation between the items measuring 
effectiveness (Pallant, 2016).  
 
Furthermore, the Kaiser – Meyer – Olkin (KMO) measure of sampling adequacy and Bartlett's test 
of sphericity are also required to determine whether the data is amenable to factor analysis. 
Accordingly, the KMO value must be equal to or greater than 0.6. In contrast, Bartlett's test of 
sphericity value must be less or equal to 0.5 to prove the suitability of the sub-scale for factor 
analysis (Pallant, 2016). The test results presented in Table 4.6 indicates a KMO measure of 
sampling adequacy of 0.89, above the 0.6 ideal mark. The inter-item correlation and KMO scores 
indicate the suitability of the items for factor analysis. Lastly, the communalities indicated 
extraction values ranging between 0.533- 0.692 well above the recommended 0.3 score. The result 








































































































































































































































Correlation      
C11.1 Assist my actual goal  
setting to eat a healthy diet  
1.00 0.70 0.70 0.54 0.60 0.63 
C11.2 Increased my frequency  
of eating healthy foods 
0.69 1.00 0.59 0.46 0.55 0.60 
C11.3 Increases my consistency  
in eating healthy foods 
0.70 0.60 1.00 0.66 0.62 0.64 
C11.4 Influenced my eating  
behaviour positively 
0.54 0.47 0.66 1.00 0.62 0.65 
C11.5 Improved my healthy eating  
lifestyle 
0.60 0.55 0.62 0.62 1.00 0.70 
C11.6 Changed my poor eating  
habits into choosing healthier options 
0.63 0.60 0.64 0.65 0.70 1.00 
Source: Authors compilation 
 
Table 4.6: KMO and Bartlett’s test for Effectiveness 
 Kaiser-Meyer-olkin and Bartlett’s Test 
Kaiser-Meyer-olkin Measure of sampling adequacy  0.889 
Bartlett’s Test OF Sphericity Approx. Chi-Square 535.728 
 Df 15 
 Sig 0.000 






Table 4.7: Communalities for Effectiveness 
Communalities   
Item Initial Extraction 
C11.1 Assist my actual goal setting to eat a healthy diet 0.62 0.65 
C11.2 Increased my frequency of eating healthy foods 0.53 0.53 
C11.3 Increases my consistency in eating healthy foods 0.62 0.68 
C11.4 Influenced my eating behaviour positively 0.54 0.55 
C11.5 Improved my healthy eating lifestyle 0.57 0.62 
C11.6 Changed my poor eating habits into choosing healthier options 0.63 0.69 
Extraction Method: Principal Axis Factoring  
Source: Authors compilation 
 
4.6.2.1   Factor Extraction 
 
After conducting factor analysis, the total Eigenvalues indicate that the six items measuring the 
effectiveness of nutrition – related apps could be reduced to a single factor. The new factor had a 
total Eigenvalue of 4.09 above the recommended score of 1, and also accounted for 68.20% of the 
total variance amongst items in the sub-scale. The result is presented in Table 4.8 and the Scree 
Plot in Figure 4.11.  
 
Table 4.8: Total Variance Explained for Effectiveness 
















































    
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 4.092 68.208 68.208 3.717 61.951 61.951 
2 0.611 10.192 78.399       
3 0.426 7.099 85.498       
4 0.330 5.497 90.995       
5 0.283 4.714 95.709       
6 0.257 4.291 100.000       
Source: Authors compilation 
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Extraction Method: Principal Axis Factoring. 
 
Figure 4.11: Scree Plot for EFA on Effectiveness 
 
Rotation method: Only one factor was extracted. The solution cannot be rotated. 
 
4.6.3 Factor Analysis for Motives for adopting nutrition – related apps 
In determining whether factor analysis applicable to the subscale for measuring motives, the inter-
item correlation was examined along with the other necessary conditions. The outcome of the 
inter-item correlation indicates good correlation amongst items with scores ranging between 0.43 
and 0.73, well above the recommended 0.30 score. The KMO Measure of Sampling Adequacy 
also yielded a score of 0.94 above the recommended 0.6, which indicated the applicability of Factor 
analysis on the subscale.  
 
4.6.3.1  Factor Extraction 
 
After conducting factor analysis, the communalities, presented in Table 4.11, ranged between 
0.377- 0.651 above the recommended 0.30. Furthermore, the total Eigenvalues indicated that the 
13 items measuring motives for the adopting of nutrition-related apps were reduceable to a single 
factor. The new factor had a total Eigenvalue of 7.78 above the recommended score of 1, and also 
accounted for 59.88% of the total variance amongst items in the sub-scale. The result is presented 
in Table 4.12 and the Scree plot in Figure 4.12.  
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C12.1 It tracks my 
calorie/kilojoule intake 
1.00 0.58 0.60 0.601 0.517 0.560 0.559 0.63 0.54 0.56 0.55 0.57 0.51 
C12.2 It calculates nutrients in 
my food 
0.58 1.00 0.57 0.502 0.430 0.520 0.440 0.48 0.55 0.51 0.48 0.47 0.57 
C12.3 It checks ingredient 
information because i have 
allergies, celiac, or other food-
related health issues  
0.602 0.565 1.000 0.528 0.374 0.490 0.402 0.429 0.373 0.487 0.428 0.52 0.448 
C12.4 It gives an overview of my 
food consumption 
0.601 0.502 0.528 1.000 0.591 0.675 0.492 0.539 0.617 0.525 0.512 0.53 0.564 
C12.5 It facilitates my weight 
loss goal 
0.517 0.430 0.374 0.591 1.000 0.656 0.612 0.591 0.670 0.560 0.564 0.55 0.637 
C12.6 It helps check portion sizes 
of food to take  

























































































































































































































































































































































C12.7 It checks my body 
mass index 






























Source: Authors compilation 
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Table 4.10: KMO and Bartlett’s test for motives 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. - 0.937  
Bartlett’s Test of Sphericity Approx. Chi-Square 1358.747 
- Df 78 
- Sig 0.000 
Source: Authors compilation 
 
Table 4.11: Communalities for motives for adopting the use of nutrition-related apps 
Communalities Initial Extraction 
C12.1 It tracks my calorie/kilojoule intake 0.600 0.555 
C12.2 It calculates nutrients in my food 0.508 0.444 
C12.3 It checks ingredient information because i have allergies, celiac, or 
other food-related health issues 
0.498 0.377 
C12.4 It gives an overview of my food consumption 0.595 0.544 
C12.5 It facilitates my weight loss goal 0.600 0.566 
C12.6 It helps check portion sizes of food to take 0.652 0.587 
C12.7 It checks my body mass index 0.620 0.593 
C12.8 Recordability 0.606 0.592 
C12.9 Monitoring 0.664 0.609 
C12.10 Trendiness 0.711 0.647 
C12.11 Networkability 0.642 0.576 
C12.12 Entertainment 0.698 0.614 
C12.13 Information quality 0.679 0.654 
Extraction Method: Principal Axis Factoring   
























































    
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 7.78 59.88 59.88 7.36 56.61 56.61 
2 0.93 7.16 67.04       
3 0.82 6.35 73.39    
4 0.55 4.21 77.59    
5 0.53 4.06 81.65    
6 0.46 3.55 85.20    
7 0.35 2.72 87.92    
8 0.34 2.63 90.55    
9 0.28 2.18 92.73    
10 0.28 2.13 94.86    
11 0.26 2.03 96.89    
12 0.24 1.83 98.72    
13 0.17 1.28 100.00    
Source: Authors compilation 
Extraction Method: Principal Axis Factoring. 
 
Figure 4.12:  Scree Plot for EFA of motives 
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Rotation Method: Only one factor was extracted. The solution cannot be rotated. 
 
4.6.4 Factor Analysis for Behaviour Change 
The items on the subscales measuring behavioural change were examined for its factorability. The 
items exhibited a good correlation with scores ranging from 0.53 to 0.73 (see Table 4.13). The 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) presented in Table 4.14 indicates a 
value 0.89 well above the recommended 0.60. Factor analysis could, therefore, be conducted on 
the subscale.  
 
4.6.4.1  Factor Extraction 
 
After conducting factor analysis, the communalities presented in Table 4.15 ranged between 0.538 
- 0.665, above the recommended 0.30. Furthermore, the total Eigenvalues indicated that the seven 
items measuring behaviour change were reduced to a single factor. The new factor had a total 
Eigenvalue of 4.67 above the recommended score of 1, and also accounted for 66.73% of the total 
variance amongst items in the sub-scale. The result is presented in Table 4.15 and the Scree plot 
in Figure 4.13.  
 












































































































































































































































































































D13.1 Increased my ability 
















D13.2 Improved my belief 
that poor diet/nutrition leads 

















Table 4.13 continued 
Correlation Matrix D13.1 D13.2 D13.3 D13.4 D13.5 D13.6 D13.7 
D13.3 Improved my belief 
that diseases related to poor 
















D13.4 Improved my 

















D13.5 Improved my 













0.52   
 
0.53 
D13.6 Improved my 
perception that many people 
















D13.7 Improved my 
knowledge on the ways in 
















Source: Authors compilation 
 
Table 4.14: KMO and Bartlett’s Test for Behaviour Change  
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  0.89 
Bartlett's Test of Sphericity Approx. Chi-Square 673.48 
 Df 21 
 Sig 0.00 
Source: Authors compilation 
 
Table 4.15: Communalities for Behaviour Change 
Item  Initial Extraction 
D13.1 Increased my ability to eat a healthy diet 0.609 0.635 
D13.2 Improved my belief that poor diet/nutrition leads to chronic 
illnesses 
0.611 0.574 
D13.3 Improved my belief that diseases related to poor diet/nutrition are 
harmful 
0.655 0.656 
D13.4 Improved my motivation to eat a healthy diet 0.665 0.706 




Table 4.15 continued 
Item  Initial Extraction 
D13.6 Improved my perception that many people are eating a healthy diet 0.563 0.538 
D13.7 Improved my knowledge on the ways in which I can eat a healthy 
diet 
0.676 0.665 
Source: Authors compilation 
 
Extraction Method: Principal Axis Factoring. 
 















































    
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 4.67 66.73 66.73 4.29 61.28 61.28 
2 0.65 9.31 76.04       
3 0.46 6.60 82.63       
4 0.45 6.49 89.12       
5 0.32 4.63 93.75    
6 0.23 3.28 97.03    
7 0.21 2.97 100.00    
Source: Authors compilation 
 




Figure 4.13: Scree Plot for EFA on Behaviour Change 
 
Rotation Method: Only one component was extracted. The solution cannot be rotated. 
 
4.6.5 Factor Analysis for User Experience 
 
The subsection of the measurement scale evaluating user experiences of nutrition-related apps was 
also for factorability. The examination of the items revealed an adequate inter-item correlation 
with scores ranging between 0.55 – 0.79 (see Table 4.17). The Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy of 0.91 was also deemed adequate. Factor analysis could, therefore, be 
conducted on the subscale. 
 
4.6.5.1   Factor Extraction 
 
The result of the factor analysis resulted in extraction values ranging between 0.77 - 0.74, presented 
in the communalities (see Table 4.19). Furthermore, the total of seven items was reduced to one 
factor. The new factor had a total Eigenvalue of 4.94 above the recommended score of 1, and also 
accounted for 70.61% of the total variance amongst items in the sub-scale. The result is presented 














































































































































































































































































































































          
E14.1 It is easy for me to 
understand how nutrition- 


















app(s) saves time by doing 
all the calculations for me, 


























































E14.5 It is less costly to use 
nutrition related app(s) 

































E14.7 I would recommend 























Table 4.18: KMO and Bartlett’s test for Experiences   
KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.   0.91 
Bartlett’s Test of Sphericity Approx. Chi-Square 771.58 
 
 Df 21 
 Sig 0.000 
Source: Authors compilation 
 
Table 4.19: Communalities for Experiences 
Communalities 
  
  Initial Extraction 
E14.1 It is easy for me to understand how nutrition- related app(s) work on 
a smartphone 
0.582 0.580 
E14.2 Nutrition-related app(s) saves time by doing all the calculations for 
me, like calorie counting, BMI, etc 
0.594 0.593 
E14.3 It is exciting to use nutrition-related app(s)  0.550 0.567 
E14.4 It is helpful to use nutrition-related app(s) 0.703 0.677 
E14.5 It is less costly to use nutrition related app(s) than seeing a dietician 0.717 0.729 
E14.6 I enjoyed using nutrition-related app(s) 0.693 0.720 
E14.7 I would recommend nutrition-related app(s) to others 0.706 0.741 
Source: Authors compilation 
 
Extraction Method: Principal Axis Factoring. 
 
Table 4.20: Total Variance Explained for Experiences 










































    
  Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 4.94 70.61 70.61 4.61 65.82 65.82 
2 0.58 8.21 78.82       
3 0.43 6.16 84.99       
4 0.36 5.17 90.16       
5 0.30 4.23 94.39       
6 0.21 3.03 97.41       
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Table 4.20 continued  
Total % of 
Variance 




7 0.18 2.59 100.00    
Source: Authors compilation 
 
Extraction Method: Principal Axis Factoring.  
 
 
Figure 4.14: Scree plot for EFA of experiences 
 
Rotation Method: Only one component was extracted. The solution cannot be rotated. 
 
4.7 RELIABILITY AND VALIDITY OF FINDINGS 
 
4.7.1 Cronbach’s Alpha 
 
The reliability of the measurement scale was determined using the Cronbach's alpha coefficient.  
The result of the Cronbach alpha coefficients as indicated in Table 4.21 were above the 
recommended threshold of 0.7, which indicates a reliable scale. The alpha coefficient for 
effectiveness in the use of nutrition-related app was greater than 0.7 (0.906), indicating an 
acceptable level of reliability. The results of the alpha coefficient for reasoning behind the use of 
nutrition-related and for the motive behind the adoption of nutrition-related apps were also greater 
than the recommended 0.7. With scores for reasoning and motives being 0.906 and 0.916 
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respectively. Lastly, the alpha coefficient for user-experiences was greater than 0.7 (0.930), 
indicating an acceptable level of reliability.  
 
Table 4.21: Reliability Statistics on objectives 
Factor Cronbach’s Alpha No of items 
Effectiveness of using nutrition-related apps 
 
0.906 6 




Motives for using nutrition-related app 
 
0.916 7 
Experiences of using nutrition-related apps on the 
smartphone 
0.930 7 




The use of cross-tabulation applies to categorical data, where each category must be treated as 
individual items. Since multiple responses were given using the Likert scale, unlike a test of 
normality where items are summarised and treated as one factor. The comparisons below are 
subjected to using cross-tabulation in making comparisons between results.  
 
4.8.1.1 Comparisons Between Specific Nutrition-Related Apps used with its Associated 
Motives 
 
A comparison between specific nutrition-related apps used and tracking calorie/kilojoule intake, 
presented in Table 4.22 determines the specific nutrition-related apps that is rated as the leading 
app in tracking calorie/kilojoule intake. According to the analysis in table 4.7, MyPlate was rated 
as the top leading app in tracking calorie/kilojoule intake with the highest percentage of 58.3%. 
CarbsControl was rated the second leading app scored 54.5%, followed by Fitbit, which was rated 
the third leading app scored 53.3% and Fitocracy, which was also rated the fourth leading app 
scored 47.4%. However, MyFitnessPal was rated the fifth leading app scored 43.3% whiles 
FatSecret was rated the sixth leading app scored 40.7%. Although MyNetDiary and Fooducate had 
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the same percentage score of 40%, MyNetCoach, Samsung health app and others had the least 
rating among the nutrition-related app used. 
 
Table 4.22: Comparing specific nutrition-related apps used to track calorie/kilojoule intake 
Crosstabulation 
   
C12.1 It tracks my calorie/ Kilojoule intake  Total 
      No to Small extent Moderate 
extent 







Count 11 16 21 48 
    % within 
$B9A 
22.9% 33.3% 43.8%   
  B9.2A Fitbit Count 8 6 16 30 
    % within 
$B9A 
26.7% 20.0% 53.3%   
  B9.3A 
MyPlate 
Count 3 2 7 12 
    % within 
$B9A 
25% 16.7% 58.3%   
  B9.4A 
Fooducate 
Count 4 2 4 10 
    % within 
$B9A 
40.0% 20.0% 40.0%   
  B9.5A 
FatSecret 
Count 6 7 9 22 
    % within 
$B9A 
27.3% 31.8% 40.9%   
  B9.6A 
CarbsControl 
Count 3 2 6 11 
    % within 
$B9A 
27.3% 18.2% 54.5%   
  B9.7A 
MyNetDiary 
Count 6 3 6 15 
    % within 
$B9A 
40.0% 20.0% 40.0%   
 B9.8A 
MyNetCoach 
Count 6 1 4 11 
   % within 
$B9A 
 54.5% 9.1% 36.4%   
 B9.9A 
Fitocracy 
Count 8 2 9 19 
   % within 
$B9A 




Table 4.22 continued. 
Crosstabulation 
   C12.1 It tracks my calorie/ Kilojoule intake Total 
   No to Small extent Moderate 
extent 
Large to Very 
large extent 
 
  B9.10A 
Samsung 
health app 
Count 13 7 12 32 
    % within 
$B9A 
40.6% 21.9% 37.5%   
  B9.11A Other Count 8 5 8 21 
    % within 
$B9A 
38.1% 23.8% 38.1%   
Total   Count 47 31 56 134 
Source: Authors compilation 
 
4.9 NORMALITY TESTS 
 
A test of normality ascertains assumptions that data is normally distributed (Meyers et al., 2013). 
The validity of conclusions from test variables such as the acceptance or rejection of a null 
hypothesis is also verifiable with normality tests (Meyers et al., 2013). There are two methods 
used in testing normality that is the Kolmogorov-Smirnov test and Shapiro-Wilk test (Meyers et 
al., 2013:140). The Kolmogorov-Smirnov test is used to test normality in instances where the 
sample size n>50 and Shapiro-Wilk test is used to test normality in circumstances where the 
sample size n < 50.  
 
A normality test was conducted for all the variables under assessment, with an abridged test result 
presented in this paragraph. The Kolmogorov-Smirnov test was adopted to test normality. Also, a 
p-value ≥ to 0.05 indicates a normally distributed data and a p-value < 0.05 is not normally 
distributed. In this case, Kolmogorov-Smirnov was subjected to testing normality since all sample 
sizes were above 50 and variables were not normally distributed. 
In comparing results where a 5-point Likert scale is used, a test of normality is conducted to check 
if results are normally distributed or not. In testing for normality, the Kolmogorov-Smirnov test is 
applicable when the group size is larger than 50 In this case. Both genders are above 50. According 
to the descriptive results, all the p-values are < 0.05 (0.000); therefore, none of the variables is 
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normally distributed (See table 4.23). Since the data violated the assumption of normality, a non-
parametric test using Mann-Whitney Test was adopted to make comparisons because variables 
were not normally distributed. 
Table 4.23: Test of normality on behaviour change based on age range 
Tests of Normality 
Kolmogorov-Smirnova 




18-23 years 0.209 60 0.000 
24 years or 
older 
0.156 90 0.000 
Source: Authors compilation 
 
The comparison in table 4.24 indicates that there is a difference or association between gender and 
effectiveness. Females had a mean score of 3.77, and males had a mean score of 3.47, indicating 
their level of effectiveness. The conclusion drawn from the above table is that females perceived 
nutrition-related apps to be effective than males.  
 
Table 4.24: Comparisons between gender on the effectiveness of nutrition-related app 
Mann-Whitney Test 
Group Statistics 








Female 84 3.77 0.971 83.67 4.083 
 
Male 66 3.47 1.037 69.08 3.833 
 
Source: Authors compilation 
 
The box plot in figure 4.15 presents the differences between groups and divides the data into 
quarters that is minimum score; the lower quartile or the 25th percentile; the median or the 50th 
percentile; the upper quartile or the 75th percentile and the maximum score. It displays the 
comparisons between genders on the effectiveness of using nutrition-related apps. A Likert scale 
was used in rating the level of effectiveness among genders, where 1=strongly disagree and 5= 
strongly agree. As indicated in the box plot above, females had a minimum value of 1.667, a 
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maximum of 5.000, a median of 4.083 and the interquartile range is 1.167. Likewise, males had 
outliers, with the respective scores of 93 and 56, a minimum of 1.000, a maximum of 5.000, a 
median of 3.833, and an interquartile range of 1.333. The comparisons affirm that females agree 
to the effectiveness of using nutrition-related apps than males. 
 
 
                                              Female                                                             Male 
Gender 
Figure 4.15: Box plot on effectiveness of using nutrition-related app based on gender 
 
The comparison in the table 4.25 indicates that there is a difference or association between gender 
and effectiveness. Females had the highest mean score of 3.81, and males had a mean score of 
3.48, indicating their level of effectiveness. The conclusion drawn from the above table is that 
females had a positive experience using nutrition-related apps than males. 
 
Table 4.25: Comparisons between gender on the experiences of nutrition-related app 
Mann-Whitney Test 
Group Statistics 




Female 84 3.81 0.885 81.42 4.000 
Male 66 3.48 1.127 70.85 3.786 
Source: Authors compilation 
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The box plot in figure 4.16 presents the differences between groups and divides the data into 
quarters that is minimum score; the lower quartile or the 25th percentile; the median or the 50th 
percentile; the upper quartile or the 75th percentile and the maximum score. It displays the 
comparisons between genders on the experiences of using nutrition-related apps. A Likert scale 
was used in rating the level of effectiveness among genders, where 1=strongly disagree and 5= 
strongly agree. As indicated in the box plot above, females had a minimum value of 1.429, a 
maximum of 5.000, a median of 4.000 and the interquartile range is 1.000. likewise, males a 
minimum of 1.000, maximum is 5.000, median 3.786, interquartile range 1.571. The comparisons 
affirm that females agree to the of using nutrition-related apps as a positive experience than males. 
 
 
                                              Female                                                   Male 
Gender 
Figure 4.16: Box plot on experiences of using nutrition-related app based on gender 
 
There was an observed difference between the age of respondents and their susceptibility to 
behavioural change. Ages 18-23years had a mean score of 3.73 and 24-38 years had a mean score 
of 3.43, indicating a higher susceptibility of behavioural change amongst younger millennials (See 
table 4.26). It may be concluded, therefore, that the use of nutrition-related apps changed the 




Table 4.26: Comparisons between age range on behaviour change 
Mann-Whitney Test 
Group Statistics 








18-23 years 60 3.73 1.025 0.132 85.85 4.071 
24 years or 
older 
90 3.43 0.995 0.105 68.60 3.714 
Source: Authors compilation 
 
The box plot in figure 4.17 presents the differences between groups and divides the data into 
quarters that is minimum score; the lower quartile or the 25th percentile; the median or the 50th 
percentile; the upper quartile or the 75th percentile and the maximum score. It displays the 
comparisons between genders on the effectiveness of using nutrition-related apps. A Likert scale 
was used in rating the level of effectiveness among genders, where 1=strongly disagree and 5= 
strongly agree. As indicated in the box plot above, ages 18-23years had a minimum value of 1.00, 
a maximum of 5.00, a median of 4.07 and the interquartile range are 1.250. likewise, ages 24-
38years, minimum of 1.00, maximum is 5.00, median 3.71, interquartile range 1.50. The 
comparisons affirm that the younger age group are likely to change their behaviour using nutrition-
related apps than the older age group. 
 
 
Figure 4.17: Box plot on behaviour change of using nutrition-related app based on age 
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4.10 DISCUSSIONS OF FINDINGS 
 
4.10.1 Principal Findings from Demographic Survey 
 
The purpose of this study is to provide insights into how mobile technology can contribute to the 
promotion of healthy eating behaviour and lifestyles among millennials. It reviewed the motif and 
goals of respondents in the use of nutrition-related apps in achieving healthy eating habits and 
healthier lifestyles. The demographic distribution presented in Table 4.1 indicates the dominant 
use of Android phones amongst respondents, with the percentage of 58.7% in contrast to 41.3% 
of respondents using iPhones. This observation indicates the popularity of nutrition-related apps 
amongst users of both Android and IOS devices, thereby affirming the importance of nutrition-
related apps amongst millennials in Johannesburg.  
 
The use of nutrition-related apps varied amongst genders, with 56% of respondents who indicated 
its use being female and 44% being male. This observation also indicates the dominant use of 
nutrition-related apps amongst females or may be attributable to disproportionate sampling. In 
terms of age, respondents aged between 18-23 years accounted for 40.0% of responses, followed 
by the segment aged between 24 - 28 years with 33.3% of responses. This finding supports the 
prevalent use of nutrition-related apps amongst young millennials, who accounted for more than 
70% of responses. It may be inferred that young female millennials in Johannesburg are likely to 
adopt nutrition-related apps in managing healthier lifestyles.  
 
Other important demography of the research was the ethnicity and income levels of respondents. 
It was observed that 47.3% of respondents were black, while 22.7% were white. This finding may 
support a growing consciousness of the need for a healthier lifestyle amongst the black populace 
in Johannesburg. The likelihood of a growing consciousness of the need for healthier lifestyles 
amongst blacks is welcoming and vital to the campaign against obesity and NCDs, as the literature 
indicates an increasing percentage of blacks who are obese and susceptible to NCDs (Mwakideu, 
2019).  
 
Regarding income levels of respondents, 30% of respondent indicated earning between R5000-
R15000 per month, while 29.3% indicated earning below R5,000. This result points to a sample 
 76 
population of respondents who are either still dependents on their parents or earning from entry-
level or part-time work. Income levels may, however, not impact significantly on the adoption or 
use of nutrition-related apps as most of the apps are preinstalled or downloaded free of charge. 
Income levels may, however, be relevant in the acquisition of mobile devices and accessories such 
as Fitbit and Apple watch.  
 
In summary, the average respondent for the research was a young black female aged between 18 
– 23 years, who holds a baccalaureate degree and with a disposable income of between R5,000 
and R15,000. The findings also indicate the rising use of MyFitnessPal amongst millennials in 
Johannesburg.  
  
4.10.2 The Effectiveness of Using Nutrition-Related Apps in Improving Nutrition Outcomes 
 
The study examined the effectiveness of nutrition-related apps in achieving health and fitness 
goals. Respondents indicated the effectiveness of nutrition-related apps with (M = 3.74, SD = 
1.28). The effectiveness of nutrition-related apps in inducing healthy lifestyles is supported by the 
literature (Payne, Lister, West & Bernhardt, 2015). Other studies have shown the effectiveness of 
mobile app interventions in different areas of health care (Payne et al., 2015). Nutrition-related 
apps are deemed effective in varying degree in promoting physical activity, remedying unhealthy 
eating habits, and facilitating weight loss (Schoeppe et al., 2016).  
 
The result also indicates the effectiveness of nutrition-related apps in ensuring consistency in 
healthy eating habits, enabling users to adopt healthier eating habits than they otherwise could 
without the use of such apps. Nevertheless, certain factors are critical determinants of the 
effectiveness of nutrition-related apps in inducing healthier lifestyles; these include the age, gender 
and the perception of individual users (West et al., 2017). The outcome affirms the relevance of 
perceived effectiveness of nutrition-related apps amongst females than males, which could be 
linked to the individual's expectation of a specific nutrition-related app used. Nutrition-related apps 
are designed to work differently in achieving a specific goal. For example, the effectiveness of a 
fitness app will differ from that of diet app despite both components of nutrition-related apps. 
However, one's goal will help determine which category of app is the best to adopt. Some nutrition-
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related apps have both features of fitness and diet component, making it a better option for 
individuals. 
 
4.10.3 Motives for Adopting the use of Nutrition-Related Apps 
 
The study findings sought to identify the underlying the motives for the adoption of nutrition-
related apps amongst South African millennials. Although recordability, monitoring, 
entertainment, trendiness emerged as primary motives for the adoption of nutrition-related apps, 
information quality emerged as the primary motive with the highest mean value of (M=3.65, 
SD=1.130) indicating that nutrition-related app to a large extent is a good source of information. 
The comparison analysis between gender also revealed that females perceived nutrition-related 
apps to be effective in terms of monitoring, entertaining, recording, trendiness, information quality 
than males. Nevertheless, both genders agreed to networkability as relevant motif. 
 
According to Lee & Cho (2016), motivations for the use of nutrition-related apps were classified 
as media-oriented and user-oriented motives. In terms of media-oriented motives, it focuses on the 
main functions of diet/fitness apps as identified by previous research. The following have been 
identified as media-oriented motives which include, tracking diet/fitness activities (e.g., daily 
history), interacting with users (e.g., feedback), and acquiring information (e.g., exercise and 
healthy eating guidelines) (Wharton et al., 2014). Accordingly, the perceptions of recordability, 
networkability, and information quality associated with the use of nutrition-related apps were 
classified as media-oriented motivations. 
 
Furthermore, entertainment and trendiness emerged as the two user-oriented motives. The 
literature supports the relevance of information quality and entertainment as significant predictors 
of new technology adoption and use (Ferguson & Perse, 2000; Ho & Syu, 2010).  
 
4.10.4 Behaviour Change Associated with the use of Nutrition-Related Apps 
 
The outcome of the study also affirmed the use of nutrition-related apps in inducing behaviour 
change. Furthermore, the motivation to eat a healthy diet emerged as the main behaviour change 
in the use of nutrition-related apps. A positive relation was observed between the use of nutrition-
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related apps and behavioural change. Studies by (Vandelanotte et al., 2016; Schoeppe et al., 2016) 
support the relations between the use of nutrition-related apps and behaviour change.  It may be 
deduced that the use of nutrition-related apps motivates behavioural change amongst millennials 
by improving their knowledge on the planning and consumption of healthier diets.  
 
The outcome of the study also indicates the effectiveness of nutrition-related apps in facilitating 
healthy diets based on the growing awareness of the debilitating effects associated with poor 
nutrition and its associated chronic illnesses. The apps were perceived to improve the lifestyle of 
respondents in the following ways: improving their intention to consume a healthy diet, 
magnifying the influence of other peers engaged in the same activity and improving their 
knowledge on ways to consume a healthy diet. However, comparison results also revealed that the 
younger millennials ages 18-23 were more susceptible to behavioral change than older adults.  
 
The literature indicates that using nutrition-related apps can successfully lead to behavioural 
changes related to weight loss and healthy eating behaviour (West et al., 2017; Braz & Lopes, 
2018). Accordingly, nutrition-related apps have the potential to facilitate weight management, 
proper eating lifestyle and its use is encouraged (Braz & Lopes, 2018). Mobile apps are thus on 
their way to become the dominant technological tool in supporting a healthy lifestyle (Dennison 
et al., 2013). On the objective of this study, the use of nutrition-related app positively influenced 
millennials behaviour changes as indicated in fig 4.3. Respondents agreed to some statements 
affirming behaviour changes associated with the use of nutrition-related apps.  
 
4.10.5 Experiences of Using Smartphone Apps to Support a Healthy Lifestyle 
   
Respondents indicated having a positive experience using smartphone apps in their quest for a 
healthier lifestyle. This observation is significant owing to the relatively lower costs associated 
with the use of nutrition-related apps compared to seeing a dietician, this observation scored a 
mean value of M = 3.76, and SD = 1.219. Consequently, nutrition-related apps offer a potentially 
cost-effective mode of delivering personalised healthcare assistance to millennials in 
Johannesburg (West et al.,2017). According to West et al. (2017), the use of nutrition-related apps 
is helpful just as much as they are pleasurable to use. Furthermore, the ease of use on readily 
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available android and IOS devices ensures the continuous adoption of nutrition-related apps 
amongst the digitally savvy Millennial population.  
 
However, a comparative analysis of user experience amongst genders, indicated that more females 
had a positive experience in comparison to males. Furthermore, the experiences in adopting the 
use of nutrition-related apps are associated with mobility, ease of usage, less costly, helpful, 




The proclivity of millennials for digital interventions such as nutrition-related apps is established 
in the literature. The range of mobile applications allows users to conveniently access health 
information and track improvements in healthy lifestyles (Schoeppe et al., 2016). The findings of 
the research affirm the use of nutrition-related amongst millennials in Johannesburg and also 
establishes the factors driving the use of nutrition-related apps, which include effectiveness, 
experiences, behaviour change ad motives. The findings contextualise a global phenomenon on 
the use of nutrition-related apps as a vehicle to improve healthy eating and physical activity in the 
cosmopolitan city of Johannesburg. The next chapter will discuss the impact of the established 
findings on the adoption of nutrition-related apps amongst millennials in Johannesburg. It will also 
explore the opportunities that avail to stakeholders within the technology and health industry in 
harnessing the potential of nutrition-related apps in the campaign against obesity and NCDs. It 






















The 21st century has ushered in an era of unprecedented access to smartphones and digital mobile 
devices. The proliferation of mobile devices has also spurred the development of mobile apps that 
are purposed to enhance the experiences and lifestyles of users. Consequently, the emergence of 
personalised health interventions through mobile apps have assumed significant importance in the 
health and fitness industries, providing an impetus to the global campaign against obesity and 
NCDs.  
 
This research explored the use of nutrition-related apps for improving nutritional knowledge and 
promoting healthier eating habits amongst millennials in Johannesburg. It explored the potential 
of nutrition-related apps in promoting healthier lifestyles, examining the core driving factors of 
app effectiveness, behavioural change, usage motif and overall experiences of nutrition-related 
apps. This chapter provides concluding thoughts and recommendations on the research findings. 
It also discusses the limitations to the research and provides suggestions for further research and a 
summary conclusion of the research project.  
  
5.2  RESEARCH OBJECTIVES 
  
The main objective of the research is to examine the benefits and effectiveness of nutrition-related 
health apps in improving nutrition outcomes to mitigate diet-related NCDs amongst millennials in 
Johannesburg. The set of sub-objectives, established to address the broad aim of the study, are 
explored in the subsequent sections.  
 
5.2.1   Sub Objectives 1 
 
The study aimed to explore health-related behaviour changes associated with the use of nutrition-
related apps.  
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Table 4.3 in Chapter 4 presents results on the behaviour changes associated with the use of 
nutrition-related health apps. The overall mean for behaviour change is M=3.5514, indicating the 
level of agreement with each statement. Respondents agreed to the statements: "it improves my 
motivation to eat a healthy diet" (M=3.61), followed by "Improves my intentions to eat a healthy 
diet" (M=3.59). The result indicates that the use of nutrition-related apps impacts on the behaviour 
of users, an observation that is supported by the literature (West et al., 2017). However, a 
comparative analysis on the age of respondents, revealed that younger millennials ages between 
18-23years were more susceptible to behavioural change than older millennials (Zhao et al., 2018). 
The susceptibility of young millennials to behavioural change through the use of nutrition-related 
apps is supported by Schoeppe et al., (2016:127) and Zhao et al., (2018), who underscored the 
potential of nutrition-related apps in promoting healthy lifestyles amongst the technologically 
savvy young demography. 
  
5.2.2 Sub Objectives 2 
  
To identify how the use of nutrition-related apps motivates healthy eating habits. The overall mean 
for motives M=3.35 indicates respondents’ agreement on the relevance of identified motives for 
using nutrition-related apps. Furthermore, with a mean score of (M=3.75), the results underscore 
the use of nutrition-related apps in monitoring the progress towards achieving health-related goals. 
The second most important factor was the use of nutrition-related apps as a source of credible 
information, with a mean score of (M=3.65). Networkability recorded the least score with a mean 
value of (M=3.15). According to the comparison results, both male and female agreed on 
recordability as an underlying motive for the adoption of nutrition-related apps. 
 
5.2.3   Sub Objective 3 
 
The third sub-objective examined respondent's user experiences of nutrition-related apps. The 
overall mean score for user experience at M= 3.62 indicates that respondents agree to having a 
good user experience with nutrition-related apps. The factors that define respondents' user 
experiences of nutrition-related apps encompass mobility, ease of usage, affordability, helpfulness, 
excitement and time saving (see table 4.5). The results underscored helpfulness as the most 
fundamental user experience with a mean score of (M=3.75). However, with a mean score of 
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(M=3.48), respondents agreed the least with excitement as an essential indicator of user 
experience. Furthermore, the result of a comparative analysis between genders revealed that the 
level of agreement of females towards experiences of using nutrition-related apps is higher than 
males.  
   
5.3 CONCLUSIONS ON FINDINDS AND OBJECTIVES 
 
The following section draws conclusions based on the observed research outcomes and offers a 
set of recommendations based on the findings and the literature.  
   
5.3.1 Conclusion on the Demographic Information of Respondents 
 
The research revealed the pervasive adoption of nutrition-related apps amongst users of Android 
operated smartphones and IOS phones. It also revealed the dominant use of nutrition-related apps 
amongst young black women aged between 18-28years. The dominance of females in the research 
outcome, as indicated earlier, either reflects the reality of the dominance use of nutrition-related 
apps amongst millennial females or lopsidedness in the data collection procedure. Nevertheless, 
the observation of an increasingly health-conscious black populace on the dangers of obesity and 
NCDs is a welcoming finding. The dominance of female users of nutrition-related apps may also 
prove critical to the campaign against NCDs amongst the most vulnerable demographics of women 
and children. It is conclusive that younger millennials in Johannesburg are active users of nutrition-
related apps. 
 
5.3.2 Conclusion Based on the Effectiveness of Nutrition-Related Apps 
 
The research outcome indicates positive perceptions of the effectiveness of nutrition-related apps. 
This conclusion is supported by the literature (Payne et al., 2015; Schoeppe et al., 2016; West et 
al., 2017). Respondent's perception of effectiveness is attributable to observed changes in eating 





5.3.3 Conclusions Based on the Experiences of Using Nutrition-Related Apps 
 
The findings of the research revealed that millennials had positive experiences using nutrition-
related apps. An important observation and driving factor associated with the adoption of nutrition-
related apps is the relatively low cost associated with the adoption of nutrition-related apps 
compared to patronising the services of a dietician. Nutrition-related apps are perhaps the most 
cost effective medium for delivering personalised healthcare interventions (West et al., 2017). 
According to West et al., (2017), the use of nutrition-related app as a helpful tool and users enjoyed 
its use. Comparative analysis also revealed that females had positive experiences than males, 
which underpins the observed conclusion that females had positive experiences using nutrition-
related apps. 
 
5.3.4 Conclusion Based on the Behaviour Change Associated with the Use of Nutrition-
Related Apps 
 
The research also observed a claim of behavioural change attributable to the use of nutrition-related 
apps by respondents. This observation is also crucial to the promotion of nutrition-related apps as 
a potent remedy for addressing obesity and NCDs. Furthermore, the outcome of the comparative 
analysis revealed a greater tendency for behavioural change amongst younger millennials ages 18-
23 than older respondents. Studies have shown that using nutrition-related apps can successfully 
lead to health behaviour change related to weight loss and healthy eating behaviour (West et al., 
2017). According to health professionals, nutrition-related apps have the potential to facilitate 
weight management, proper eating lifestyle. Thereby supporting the observation that younger 
millennials are susceptible to behavioural change due to the adoption of nutrition-related apps. 
 
5.3.5 Conclusion Based on the Motives for Using Nutrition-Related Apps 
  
Respondents identified the ability to record and monitor lifestyle activities along with 
entertainment and trendiness as motives for adopting nutrition-related apps. However, nutrition-
related apps were more likely to be adopted as a source of information on diet and healthy 
lifestyles. It is conclusive that respondents are more likely to adopt nutrition-related apps as a 




5.4.1 Recommendation on the Demographic Information of Respondents 
The study identified young black millennials as the dominant users of nutrition-related apps, this 
finding indicates a growing consciousness of the devastating impact of obesity and NCDs amongst 
South Africa's predominantly black populace, which explicates the marked adoption of nutrition-
related apps amongst this demography. Nevertheless, there is an urgency to adopt a broad-based 
national campaign that appeals to people of all genders and ethnicity since the socio-economic 
ramifications of NCDs transcend race and gender. This campaign may involve a comprehensive 
survey of the peculiar factors that motivate the adoption of nutrition-related apps amongst people 
of different ethnicity, age and gender. The acquired insight may be incorporated into the 
development of localised nutrition-related apps and interventions by government and health 
agencies in South Africa. 
 
5.4.2 Recommendation Based on the Effectiveness of Nutrition-Related Apps 
 
The study affirmed the perception of effectiveness of nutrition-related apps amongst respondents. 
While this observation is essential to the campaign against NCDs, further research in the form of 
rigorous scientific experiment is necessary to ascertain perceived effectiveness of the use of 
nutrition-related apps amongst the broader millennial populace in Johannesburg. Nevertheless, the 
outcome of this research underscores the importance of promoting technology driven and 
personalised health interventions to facilitate the campaign against obesity and NCDs. 
 
5.4.3 Recommendation Based on the Experiences of Using Nutrition-Related Apps 
User experience is an essential dimension in the use of nutrition-related apps. This study observed 
a positive overall experience regarding the use of nutrition-related apps. It also observed a more 
significant percentage of a positive experience by females than males. This observation is relevant 
to app developers who may undertake further surveys to understand the critical success factors of 
a pleasant user-experience. The study analysed user experience of nutrition-related apps that were 
either generic or specifically designed for users in the western world. The observed positive user 
experience underscores the need for localised nutrition-related apps, that incorporates local 
 85 
idiosyncrasies about nutrition and healthy lifestyles. A private or public institution could spearhead 
the development of a localised nutrition-related app. 
 
5.4.4 Recommendation Based on the Behaviour Change of Nutrition-Related Apps 
 
This finding underscores the effectiveness of nutrition-related apps in facilitating behavioural 
change amongst millennials. It is recommended that youth-centric policies and initiatives purposed 
to expand access to mobile devices, and the adoption of nutrition-related apps amongst youth in 
vulnerable communities are initiated. These policies and interventions may also employ young 
people as a bridge to reach older segments of the populace as their positive and impactful 
experiences make them formidable advocates in the use of nutrition-related apps. Thirdly, this 
finding offers a glimmer of hope in the emerging field of personalised health care interventions as 
the digitally savvy millennial generation signal a future in which the potential advantages of 
nutrition-related apps are entrenched. 
 
5.4.5 Recommendation Based on the Motives for Using Nutrition-Related Apps 
 
The study observed a number of fundamental motivations that underpin the adoption of nutrition-
related apps. It was observed that nutrition-related apps were most useful as a source of information 
on diet and healthy lifestyles This observation is significant to the future of personalised health 
care interventions and the campaign against obesity and NCDs. Nonetheless, the adoption of 
nutrition-related apps as a primary source of information on nutrition and lifestyle may either 
impede or act as a catalyst to the campaign against obesity and NCDs. It is essential, therefore, 
that health agencies establish monitoring protocols to ensure the veracity of disseminated 
information. It may once again be relevant to recommend the development of localised nutrition-
related apps that have a higher likelihood of incorporating and disseminating relevant nutrition and 






5.4.6 Recommendations for Policy Making 
 
• Information seeking 
Addressing the pervasive misconception about unhealthy eating habits amongst South Africans. 
The development of localised apps may offer an avenue to incorporate relevant and accurate   
information to sensitize millennials on good nutrition habits (Ndinda et al., 2018). 
• mHealth infrastructure development 
The lack of integrated mobile health (mHealth) infrastructure was identified as a significant 
inhibitor to the preparedness of low-income countries in the adoption of more advanced mHealth 
systems. The observed effectiveness of nutrition-related apps provides the impetus for the adoption 
of technology led personalised health interventions (Chen et al., 2017). The department of health 
must explore the adoption of nutrition-related apps to complement existing policies and 
interventions at addressing obesity and NCD's. Developing a strategic policy on nutrition-related 
apps may well contribute to positioning South Africa towards a more comprehensive policy in 
mHealth. 
 
5.4.7 Recommendations on Nutrition-related app improvement 
 
It is recommended that, nutrition-related apps mode of interaction should be enhanced as several 
studies have identified interactive interventions as a leading factor that encourage continuous 
usage and engagement. In this context, social media and online platforms serves as a tool in the 
dissemination of information in reaching larger populations and also target the underserved as they 
can be easily reached through mobile technology. 
 
5.5 LIMITATIONS AND FUTURE RESEARCH 
 
This research makes some critical contributions to the literature on the use of nutrition-related apps 
in emerging economies such as South Africa. The research was nonetheless constrained in several 
ways, which limit the generalisability of the findings to South African millennials beyond the city 
of Johannesburg. The observed challenges and limitations to the research are discussed in the 
following sections.  
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 5.5.1   Challenges in the Acquisition of Respondents 
 
The literature recommends a sample size of 200 respondents as adequate for quantitative methods 
(Kline, 2011:12; Tabachnick & Fidell, 2014). However, despite the widespread usage of mobile 
devices, acquiring qualified respondents who met the conditions of owning a mobile device and 
using nutrition-related apps proved difficult. Furthermore, the limitations of time and financial 
resources truncated the possibility of acquiring the initially projected 200 respondents. 
Consequently, the research was able to acquire 150 respondents out of a projected 200. Despite 
the shortfall in the projected sample size, the total of 150 respondents was deemed adequate for 
the respective statistical analysis. 
 
5.5.2   Generalisability of the Research Findings 
 
The limitations of time and resources and its implication for the acquired number of responses 
undermine the generalisability of the research findings beyond millennials in Johannesburg. 
Furthermore, the research's focus millennials limit the relevance of the findings to the most 
vulnerable segments of the local population, notably, children and the aged.  
 
5.6 OPPORTUNITIES FOR FUTURE RESEARCH 
 
The emerging field of personalised and technology-driven health care interventions holds 
significant potential for research in emerging economies such as South Africa. This research marks 
an essential stride in understanding this emerging phenomenon and its implication for personal 
welfare and longevity of South Africans. Opportunities exist in deepening research in this area, 
focusing respectively on the adoption and use of nutrition-related apps amongst different segments 
and demographics of the South African population. It is recommended that a more comprehensive 
survey encompassing vulnerable demographics such as children and the aged, is undertaken. 
Furthermore, future research could encompass an empirical or scientific evaluation of the 







Mobile health technology plays a vital role in people's daily lives in the twenty-first century. The 
adoption and use of nutrition-related apps are even more prevalent amongst Millennial consumers, 
who are becoming increasingly conscious about their nutrition and health. This research reviewed 
the main goals of using nutrition-related apps in shaping healthy eating habits and lifestyles to 
combat non-communicable diseases. The study was underpinned by conceptual elements drawn 
from the Theory of Planned Behavior (Ajzen, 1991), the Health Belief Model (Champion & 
Skinner, 2008) and the Social Cognitive Theory (Bandura, 1998). The constructs from these 
theories also determined the items of the measurement scale to facilitate a theoretically sound 
research.  
 
The study findings affirmed the use of nutrition-related apps as effective in influencing eating 
behaviour positively, an observation that is supported in the literature (Vandelanotte et al., 2016). 
This research also revealed the critical driving factors in the adoption of nutrition-related apps 
which comprised recordability, monitoring, entertainment, trendiness, information quality and 
weight loss goal. Furthermore, the study affirmed that the use of nutrition-related apps is associated 
with behavioural change, with the use of nutrition-related apps perceived as an effective enabler 
in the planning and consumption of a healthy diet by millennials. The research corroborates the 
perceived effectiveness of nutrition-related apps in facilitating lifestyle changes, thereby providing 
the impetus for the adoption of personalised and technology-led low-cost health interventions in 
the campaign against obesity and NCDs.  
 
Based on the research findings, a number of recommendations were provided, some of which 
include the establishment of a broad-based campaign against NCDs, underpinned by further 
scientific or empirical analysis of the effectiveness of nutrition-related apps. The research also 
recommended the establishment of indigenous nutrition-related apps that incorporate information 
on local diets for a contextualised approach to mitigating the impact of NCDs.  This research 
pushes the frontiers of the literature on emergent technology in promoting personalised health 
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APPENDIX A:  Questionnaire Cover letter 
 
                                            June 2019 
Dear Respondent, 
My name is Gifty Efua Koufie. I am pursuing a Masters qualification in Tourism and Hospitality. I am 
currently conducting a research on the topic ‘The use of nutrition-related apps among millennials’. I kindly 
request you to participate in this study. 
The purpose of the study is to analyse the effectiveness of nutrition-related apps in shaping healthy lifestyle 
to combat diet-related illnesses among millennials. Your responses will contribute to a greater 
understanding of this phenomenon.  
Your responses are voluntary, and will be subject to the highest levels of anonymity and confidentiality. 
Responses will also be subjected to collective analysis.   
For any related enquiry on the research study , please contact me with the following contact details; Tel – 
0643704293, email – amakgifty@gmail.com and in case of further clarifications concerning the research 





GE. Koufie                                                                                                 Dr H. Kesa 
(Masters Student)                                                                                       (Supervisor)  













APPENDIX B: Questionnaire 
PLEASE ANSWER THE FOLLOWING QUESTIONS BY TICKING [√] THE RELEVANT BLOCK OR 
WRITING DOWN YOUR ANSWER IN THE SPACE PROVIDED. 
 
    EXAMPLE of how to complete this questionnaire 
Your gender? 




                    Screening Questions 
1. Which smartphone type do you use?  





If you don’t have a smartphone, please don’t answer the rest of the questionnaire 
 
2. Have you used a nutrition-related app in the past year? If you haven’t used nutrition-related app in the past year, 





Section A: Background Information 
This section of the questionnaire refers to background or biographical information. Although we are aware of the 
sensitivity of the questions in this section, the information will allow us to compare groups of respondents.  Once 
again, we assure you that your response will remain anonymous.  Your co-operation is appreciated. 
 









Older than 38yrs 5 
 




Indian  4 
 105 
Asian 5 
   
6. What is your monthly Income?  
Below R5000 per month 1 
R5000-R15000 per month 2 
R15000-R25000 per month 3 
R25000-R35000 per month 4 
Above R35000 per month 5 
 
 7. What is your highest educational qualification? 
Grade 11 or lower (std 9 or lower) 1 
Grade 12 (Matric, std 10) 2 
Post-Matric Diploma or certificate 3 
Baccalaureate Degree(s) 4 
Post-Graduate Degree(s) 5 
8. Which area do you reside in Johannesburg?  
Johannesburg East 1 
Johannesburg West 2 
Johannesburg North 3 
Johannesburg South 4 
 
 
Section B: The use of nutrition related apps  
 
9. Please mark all the nutrition related apps that are applicable to you (it can be more than one) and then indicate 











 MyFitnessPal 1 1 2 3 4 5 
 Fitbit 2 1 2 3 4 5 
 MyPlate 3 1 2 3 4 5 
 Fooducate 4 1 2 3 4 5 
 FatSecret 5 1 2 3 4 5 
 CarbsControl 6 1 2 3 4 5 
MyNetDiary 7 1 2 3 4 5 
MyNetCoach 8 1 2 3 4 5 
Fitocracy 9 1 2 3 4 5 
Samsung health app 10 1 2 3 4 5 





10. Please indicate how often you do the following. 
 Never Rarely  Sometimes Often Always N/A (The nutrition app 
I’m using does not 
have a fitness 
component) 
 Log into the diet mobile 
application of the 
nutrition-related app. 
1 2 3 4 5  
 Log into the fitness 
mobile application of the 
nutrition-related app.  





Section C: The effectiveness of using nutrition-related apps 
 
11. To what extent do you agree with each of the following effectiveness statements. Please rate the following 
questions using the 5-point scale where 1= Strongly disagree and 5= Strongly Agree 
 Adapted from (West et al., 2017) 
 
 The use of nutrition-related app…                         Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
Assists me in my actual goal setting to eat 
a healthy diet                                                                                                                                                                                                                                                                                                                                                                                                             
1 2 3 4 5 
Increased my frequency of eating healthy 
foods  
1 2 3 4 5 
Increases my consistency in eating healthy 
foods 
1 2 3 4 5 
Influenced my eating behaviour positively 1 2 3 4 5 
Improved my healthy eating lifestyle 1 2 3 4 5 
Changed my poor eating habits into 
choosing healthier options 




12. To what extent were the following, the reasons/motives for adopting the use of specific nutrition-related apps?  













It tracks my calorie/ Kilojoule intake. 1 2 3 4 5 
It calculates nutrients in my food. 1 2 3 4 5 
It checks ingredient information because I have 
allergies, celiac disease, or other food-related 
health issues. 
1 2 3 4 5 
It gives an overview of my food consumption. 1 2 3 4 5 
It facilitates my weight loss goal. 1 2 3 4 5 
It helps me checks the portion or size of food to 
take 
1 2 3 4 5 
It checks my body mass index 1 2 3 4 5 
It has the ability to record and keep track of my 
past nutrition and diet related activities 
1 2 3 4 5 
It acts as a lifestyle monitoring application 1 2 3 4 5 
It is trendy 1 2 3 4 5 
It helps me network with others who have 
similar lifestyle goals 
1 2 3 4 5 
It is entertaining 1 2 3 4 5 
It is a source of information 1 2 3 4 5 
Other specify……………………… 1 2 3 4 5 
 
Section D: Behaviour change associated with  using nutrition-related apps 
13. To what extent do you agree with each of the following statements?  Adapted from (West et al., 2017) 
 
The use of a nutrition-related app…………...                               
Strongly 
disagree
Disagree Neutral Agree Strongly 
Agree 
Increases my ability to eat a healthy diet  1 2 3 4 5 
Improves my belief that poor diet/nutrition 
leads to chronic illnesses 
1 2 3 4 5 
Improves my belief that diseases related to 
poor diet/nutrition are harmful 
1 2 3 4 5 
Improves my motivation to eat a healthy diet 1 2 3 4   
Improves my intentions to eat a healthy diet  1 2 3 4 5 
Improves my perception that many other 
people are eating a healthy diet 
1 2 3 4 5 
Improves my knowledge on the ways in 
which I can eat a healthy diet 






Section E: The experiences of using smartphone apps to support a healthy lifestyle 
 
14. To what extent do you agree with the following statements on your experiences of using nutrition-related apps 
on the smartphone? 
 
                               Strongly 
disagree 
Disagree Neutral Agree Strongly 
Agree 
It is easy for me to understand how 
nutrition-related app(s) work on a 
smartphone                                                                                                                                                                                                                                                                                                                                                                                  
1 2 3 4 5 
 Nutrition-related app(s) saves time by 
doing all the calculations for me, like 
calorie counting, BMI, etc. 
1 2 3 4 5 
It is exciting to use the nutrition-related 
app(s)   
1 2 3 4 5 
It is helpful to use nutrition related app(s) 1 2 3 4 5 
It is less costly to use nutrition-related 
app(s) than seeing a dietician 
1 2 3 4 5 
I enjoyed using nutrition-related app(s) 1 2 3 4 5 
I would recommend nutrition-related 
app(s) to others 
1 2 3 4 5 
 
Thank you for your time and cooperation! 
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APPENDIX D: Grammarian Certificate 
 
PROFESSOR CRAIG MACKENZIE | EDITOR & LITERARY CONSULTANT 
Formerly Professor of English, University of Johannesburg 





22 November 2020 
 
To Whom It May Concern: 
 
This is to confirm that I edited “The Use Of Nutrition Related Apps Amongst 
Millennials in Johannesburg”, by Gifty Efua Koufie. 
  
All errors identified were corrected electronically and marked with the ‘track changes’ 
function. In cases where formulations were unclear, these were flagged for the 
author’s attention. 
 



























































APPENDIX F: Comparisons result 
 
Table 4.31: Comparisons between gender on weight loss goals 
Mann-Whitney Test 
Group Statistics 
A3: Gender   N Mean Std. Deviation Mean ranks Median 
C12.5 
Weight loss goal 
  
Female 84 3.56 1.125 75.69 4.000 





                                               Female                                                   Male  
Gender 
 
Table 4.32: Comparisons between genders on recordability 
Mann-Whitney Test 
Group Statistics 
A3: Gender   N Mean Std. Deviation Mean ranks Median 
C12.8 
Recordability  
Female  84 3.70 1.150 82.68 4.000 





                                                   Female                                                        Male 
      Gender 
 
Table 4.33: Comparisons between genders on monitoring 
Mann-Whitney Test 
Group Statistics 




Female  84 3.89 1.040 80.33 4.000 





                                            Female                                                     Male 
Gender 
Table 4.34: Comparisons between genders on networkability 
Mann-Whitney Test 
Group Statistics 




Female 84 3.24 1.203 78.28 3.000 




Gender  Female                                                  Male 
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Table 4.35: Comparisons between genders on entertainment 
Mann-Whitney Test 
Group Statistics 




Female  84 3.44 1.242 84.36 4.000 




                                             Female                                                     male  
Gender 
 
Table 4.36: Comparisons between genders on information quality 
Mann-Whitney Test 
Group Statistics 




Female 84 3.88 1.000 83.53 4.000 




                                             Female                                                    Male 
Gender 
 
 
 
